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This is what 
Elbert Hubbard 


wrote about 


D&G Sutures 


°They have raised suture making KG 
to a science—a science valuable 
beyond compute” 


Have you received your copy of 


Elbert Hubbards last Little Journey ? 
lu] 

DAVIS & GECK, Inve. hs 
Surgical & Exclusively 


211-221 Duffield Street~ Brooklyn, NY, USA. Vj 


IN COPYRIGHT AUGUST 1923 D&G INC OV ONY \ 


Apparatus for Experimental Work and Research 


For use in laboratories devoted to the study and teaching of 
Pharmacology, Physiology and Related Subjects 
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Part of our large factory is devoted to the manufacture of Experimental and Research Apparatus 
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| ILETIN 


INSULIN, LILLY 


| The active principle derived from the islet tissue of the pancreas of 

| animals, prepared in aqueous solution for use in the treatment of 

diabetes mellitus. 

This product was discovered and developed in the University of 

| Toronto and is made on a large scale manufacturing basis, under the 
authority of that institution, by Eli Lilly and Company. 

Physicians who contemplate using Iletin should study carefully the 


information now available, particularly that relating to the adjust- 
ment of unitage to diet and the preventibn of accident due to over- 
dose. It is advisable that patients be given a preliminary treatment 
in a hospital or an institution in which adequate dietetic and labor- 
atory supervision is available. 


LARGE SUPPLIES AVAILABLE 
AT VERY MODERATE PRICES 


Present stocks of Iletinare in excess of national current 
use and our facilities for production will meet any can 
ceivable demand. 

a At present Lletin is not carried in stock by the drug trade. 
It will be sent directly from Indianapolis to physicians 
and hospitals on orders placed through druggists. These 
orders will be invoiced to the druggists. 


Iletin is supplied only in 5 c.c. ampoule vials. Order as: 


H-10 ( 50 units) containing 10 units in each c.c. $1.75 
H-20 (100 units) containing 20 units in each c. c 3.00 
[F.O.B., Indianapolis ] 


AVERAGE DAILY COST TO PATIENT 


In reply to inquiries and mis-statements concerning the 
cost of treatment, one of the largest clinics using Iletin 
reports that the average consumption per patient is ten to 
twelve units per day, costing thirty to forty cents. It is our 
policy to keep the price moderate and to give users of Iletin 
a share in the economies that may result in the future in 
increased production due to a larger consumption. 


Pamphlets on Iletin and order blanks will be sent physicians on request. 


ELI LILLY AND COMPANY 
INDIANAPOLIS, INDIANA 
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“It stimulates peristalsis 


—and at the same time softens 


the fecal masses” 


That is the conclusion of a 
noted investigator who re- 
cently concluded a series of 
tests on the effects of Fleisch- 
mann’s Yeast in constipation. 


Authorities have suggested 
that the increasing prevalence 
of constipation is due largely 
to the deficient bulk of many 
concentrated, artificial mod- 
ern diets. Where careful diet- 
ary regulation proves ineffec- 
tive, Fleischmann’s Yeast 
offers a valuable supplement. 


Recent experiments show 
that fresh yeast, in quantity of 
two or three cakes per day, 
produces by its action a defi- 
nite increase both in the bulk of 
the feces, and in their moisture 
content. 


Fleischmann’s Yeast is not 
habit-forming, and may be 
used without the difficulties 
attendant upon the use of 


New brochure on yeast therapy sent on physician’s request 


cathartics and ‘‘laxatives.’’ 
Physicians and hospitals in 
many parts of the country are 
now prescribing it with grati- 
fying results. 

Not only does it assist regu- 
lar intestinal activity, but its 
vitamin content is highly ben- 
eficial, and experiments have 
shown that it also helps to 
produce a definite leucocytosis. 


Best results are obtained by 
eating one cake half an hour 
before each meal, or the last 
thing at night—followed by a 
glass of water. If desired, the 
yeast may be first dissolved in 
water, milk or fruit juices. 

A new authoritative kook: 
written by a physician for physi- 
cians. This brochure discusses the 
manufacture, physiology, chemis- 
try, and therapy of yeast. A copy 
will be sent you free upon request. 
Please use coupon, addressing The 
Fleischmann Company, Dept. K-22, 
701 WashingtonSt., New York,N. Y. 


investigators. 


Street 


City 


THE FLEISCHMANN COMPANY 
Dept. K-22, 701 Washington St., New York 


Please send me free a copy of the brochure on 
yeast based on the published findings of distinguished 
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AMERICAN STANDARD 
HAEMACYTOMETERS 


WITH LEVY COUNTING CHAMBER IN NEW ONE-PIECE SOLID CONSTRUCTION 


No. 3351 


IMPORTANCE OF BUREAU OF STANDARDS CERTIFICATION 


As precise measurement of the ruling, the depth of chamber and the thickness and plane- 
ness of cover glasses by the user is difficult, and as many Hwemacytometers in actual use are 
so inaccurate, particularly as to depth of chamber, as to invalidate the significance of counts, 
we emphasize the importance of purchasing Hamacytometers with official U. S. Bureau of 
Standards certification for counting chamber, cover glass and zipettes inasmuch as the sending of 
instruments to the Bureau for certification subsequent to purchase involves both delay and 
inconvenience. 


For the assurance of those using or purchasing uncertified Levy Counting Chambers, also the 
cover glasses and diluting pipettes sold by us, we again emphasize that these are all guaranteed 
to be within the Bureau of Standards’ tolerances in that, if sent to the Bureau for certification 
subsequent to purchase and rejected, they will be replaced by us without charge. No such 
instance has occurred in the sale of over 27,000 Levy counting chambers. 


Code 
3350. American Standard Haemacytometer, with Levy Counting Word 
Chamber with single Neubauer ruling, complete in case......... $15.00 Darip 
3355. ditto, with Bureau of Standards’ certification. ................. 20.50 Datpy 
3351. American Standard Haemacytometer, with Levy Counting 
Chamber with double Neubauer ruling, complete in case....... 18.00 Darvo 
3356. ditto, with Bureau of Standards’ certification.................. 24.50 Daufs 
3300. Levy Counting Chamber, with single Neubauer ruling............ 7.00 Czacu 
3310. ditto, with Bureau of Standards’ certificate............... xi 10.00 Czoak 
3301. Levy Counting Chamber, with double Neubauer ruling.......... 10.00 Czapt 
3311. ditto, with Bureau of Standards’ certificate................... 14.00 Czorb 


Complete descriptive pamphlet sent on request 


ARTHUR H. THOMAS COMPANY 


RETAIL — WHOLESALE — EXPORT 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 
CABLE ADDRESS, “BALANCE”, PHILADELPHIA 


= 
SS 
- 
= 
— : = 
SS 
3 


PROTEINS for 


Diagnosis and 
Desensitization 


The Mulford Laboratories offer ay, 
extensive line of proteins, including 
pollens as well as animal, vegetab), 
and bacterial proteins, in dried anc 
extract forms. 


Every physician should have one o! 
the Pocket Cases (as illustrated) con 
taining 30 Cutaneous Test Outfits o: 
a Mulford Diagnostic Test Box, con 
taining 60 proteins with Test Board 


For list of proteins, price and othe: 
information, address 


H. K. MULFORD COMPANY 
Philadelphia, U.S. A. 


PIONEER BIOLOGICAL LABORATORIES] | 


A Nerve Tissue Reconstructive 


The glycerophosphates are nutritive phosphates. They 
furnish organic phosphorus 1 in the closest possible form 
to that in which it exists in the nervous system. Thus 
they spare the nervous system and act as a true nerve 
tissue reconstructive. 


YS NEURO PHOSPHATES 


represents the glycerophosphates in readily assimilable 
and highly efficient form. 


SMITH, KLINE & FRENCH CO. 
105~115 North 5* St., Philadelphia, Pa. 


Established 1841 Manufacturers of Eshay'’s Food 
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Gastron 


An Alecohol-free Extract of the Gastric Glands 


n Gastron is obtained by direct extraction from the 
| entire mucosa, including the pyloric membrane, 
of the fresh stomach of the pig in an acid-aqueous- 
glycerin medium. 


| Gastron presents in a stable potent form a complete gastric 
! gland extract containing the constituents of the entire gland 
tissue, as well as those of the peptic cells. 


Gastron is designed as a clinical resource in disorders of gastric 


Fairchild Bros. & Foster 
New York 


TOLYSIN 


function. 


A potent analgesic. 


Effective in congestive conditions, nervous headaches and 
painful menstrual periods. 


Tasteless, odorless and inert in the stomach. Does not 
produce nausea, vomiting or cardiac depression. 


2-3 tablets (10-15 grains) 3 to 4 times daily with water. 
Boxes of 20 and 50 tablets. 


THE CALCO CHEMICAL COMPANY 


<Caleo> Pharmaceutical Division 


Bound Brook, N. J. . New York, N. Y. 
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THE 
GLEN SPRINGS 


WATKIN’S GLEN, N. Y., ON 
SENECA LAKE 


WILLIAM E. LEFFINGWELL, PRESIDENT 


In the treatment of DIABETIC Patients, ’ 
The Glen Springs meets the following re- 
quirements :— 


FIRST: SUCH DIETARY AND LABORATORY 
FACILITIES as are considered essential to the 
safe and successful use of Insulin. In view of its 

reat potency for harm when improperly used, 

sulin can prove successful only when given in 
correct dosage and when the patient is receiving a 
properly selected diet. 


SECOND: THE INCREASE OF ESTABLISHED 
TOLERANCE. This is affected by the reduction 
of body mass (the assimilative power of the dia- 
betic usually rises and falls inversely with his body 
weight). Exercise, carefully measured to indi- 
vidual physical capacity, aside from reducing body 
mass, gives definite relief by increasing carbohy- 
drate tolerance. The Glen Springs offers one of 
the most beautiful golf links in the country, miles 
of graded walks for the application of the Stokes- 
Oertel System of hill climbing and the Zander 
appliances for the Swedish System. 


THIRD: THE SUCCESS OF THESE CURA- 
TIVE MEASURES depends upon competent cir- 
culation. In this connection, Nauheim Baths are 
——— helpful. At the Glen Springs these 

auheim Baths are given with our natural calcium 
chloride brine. 


OPEN THE YEAR ROUND 


Illustrated and detailed booklets, prepared espe- 
cially for the Medical Profession, on request 


On the Northern Central division of th€Pennsgwania Railway, 
the Pennsyluania. division of th¢’ New York Central, and the 
main lingo the Cehtigh Valley. By the Luckawannad Erie 
Roads, connection is made at Elinira by the Northern Central 
Railroad. 


| The “Hindle” 
Electrocardiograph Equipmeat 


‘PHYSICIANS specializing in cardiac diseases 
find their diagnosis incomplete without a con- 
firmatory Electrocardiograph. Recent installa- 
tions include the names of foremost Physicians, 
Diagnostic Clinics, Sanitariums, Hospitals and 
Universities throughout the United States. 


| heCambride and Paul 


INSTRUMENT ef AMERICA (me) 


MAIN OFFICE AND FACTORY! INCORPORATING SALES OFFICE & SHOWROOW 


OSSINING-ON-HUOSON [GRAND CENTRAL TERMIN 
NEW YORK CHAS.F.HINDLE NEW YORK CITY 


VERY RELIABLE 
IN THE DIETETIC 
TREATMENT OF 
YOUR PATIENTS 


The Original 
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Avoid Imitations 


PRESCRIBED EXTENSIVELY 
BECAUSE OF ITS 
PROVED NUTRIENT 
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New Castle Incubator 


Chamber has uniform 
and constant temperature 


: | Fn new Castle incubator fills the need 
for a reliable and accurate apparatus at 
moderate price. 

The electric heater is beneath the bottom 
not taking up space in the chamber). It 
distributes the heat uniformly from the 
sottom to the top and maintains an un- 
varying temperature. 

The automatic regulator controls the es- 
cape of excess heat up and out through the 
rear double wall. The walls are made of 
thick insulating material, bound with pol- 
ished copper. 


Send for details and prices 


CAS T LE 


Sterilizers and bacteriologi#al apparatus 
Wilmot Castle Co., 1160 University Av., Rochester, N. Y. 


Bausch & Lomb 
ELECTRIC 
CENTRIFUGE 


fuges, it is more accurate in its results. 


return of the tubes to rest. 


be connected with ordinary lamp socket. 


possible for any solution, if spilled, to reach them. 


HE simplicity, cleanliness and reliability of the electric centrifuge are 
self evident. Capable of higher speed than hand or water centri- 


The recently improved centrifuge illustrated has a short spindle shaft which 
runs in its bearings without play, permitting a high rate of speed. The 
spindle construction also assists smooth and gradual acceleration and 


Each instrument is equipped with starting and variable speed rheostat; may 


The arm which carries the sedimentation tubes is so constructed as to avoid 
jar in starting. The working parts are so securely enclosed that it is im- 
Centrifuges with rheostat 
for direct current of 110 volts or alternating current of 110 volts, 60 cycles, 
are regularly carried in stock. In ordering state voltage and kind of cur- 


rent; if for alternating qurrent, give the number of cycles. Price $36.00. 


ROCHESTER, N. Y. 


BAUSCH & LOMB OPTICAL COMPANY 


NEW YORK WASHINGTON CHICAGO SAN FRANCISCO LONDON 
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The Physician ancl 


LAT 


For Infants deprived 
of Breast Milk 


To be used only under 
the direction of 
a physician 


Sold by druggists on 
the order of 
physicians 


S. M. A. 


S.M.A. was designed to simplify the 
physician’s work of infant feeding, 
and to make it more effective. 
Thousands of physicians, scattered 
throughout the entire country, 
have accepted S.M.A. as embodying 
this spirit of helpfulness. 


These physicians find that the sim- 
plicity of preparing feedings of 
S.M.A. adds to the effectiveness of 
their work because it makes it 
possible for parents to follow their 
directions accurately. 


In the hands of these physicians 
S.M.A. is producing happy, healthy 
infants, who grow and develop 
normally, and are free from nutri- 
tional disturbances such as rickets 
and spasmophilia. 


For samples and complete litera- 
ture, please address The Laboratory 
Products Co., 1111 Swetland Bldg., 
Cleveland, Ohio 


A FOOD TO KEEP BABIES 


and YOUNG CHILDREN WELL 
Adapted to Mother’s Milk 


Formula by permission of The Babies’ Dispensary and Hospital of Cleveland 
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New Leitz Combination Microscope Stand “ABM” 


U. S. Patent No. 1,448,592 
The Latest Research Model for Binocular and 
Monocular Vision 


LEADING MICROSCOPISTS CONSIDER IT THE IDEAL INSTRUMENT 
FOR RESEARCH INVESTIGATIONS 


Features: 

1. In general design it is similar to our large Research Stand ‘‘AA.” 

2. Binocular—and Monocular Body Tubes can be very easily inter- 
changed and attached by eccentrically acting lever—clamp. 

3. The Nosepiece adapter is mounted independent of the tubes; 
objectives remain permanently centered, irrespective of 
which tube is used. 

Monocular tube 4. With the Binocular Body Tube attached the 


interchangeable stand is in every respect equal to our ‘* Mon- 
with Binocular Objective Binocular Microscope 
Body Tube 5. With the Monocular Body Tube attached 


it is identical to our Research Stand ‘‘AA,” 
available for Photomicrography. 

With this achievement Leitz has scored another 
success as originator of new microscope 
models of the ‘‘ Leitz Quality of optical and 


mechanical workmanship.” ‘Leitz Quality” 
is beyond comparison, it is accepted as 
Supreme.” 


Pamphlet No. L-1022 will be forwarded upon request 


60 East SS 10th St. 
\ NEWYORK 


Microscope “ABM” with Binocular Body Tube attached 


Let your Restricted Patients Know About 


SPECIAL FOODS that SATISFY 


that gnawing hunger, that craving for some forbidden delicacy, that 
unappeased appetite even immediately following a meal which re- 
stricted patients often suffer. 


CELLU FLOUR 


made of the cellulose of vegetation satisfies without nourishing. It gives bulk without 
food value. In filling out restricted diets this creamy, bland flour is combined with other 
substances which supply adhesive qualities. Because of its fine texture Cellu Flour may 
be found helpful where bran and other bulky substances are irritating. 


Free sample of Cellu Flour sent physicians and institutions. 


SPECIAL ORDERS FILLED 


Special diet prescriptions for individual cases will be filled and kept on file. We are 
headquarters for diet materials so write us concerning restricted diet problems. 


Write for our special reeipes prepared by an experienced hospital 
dietitian. By suggesting appetizing ways for preparing permitted 
foods they keep chronic cases from giving up the diet struggle. 


CHICAGO DIETETIC SUPPLY HOUSE, Inc. 


1750-52 W. Van Buren St. - - Chicago, Illinois 
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GLUTEN FLOUR 
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requirements of the U.S. Department of Agriculture. 


Manufactured by 
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Watertown, N.Y., U.S.A. 
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Some people try to doctor themselves, but 
q even they don’t attempt to be their own den- 
tists. See your dentist regularly, twice a year at 
least. 


5—See your dentist 
twice a year 


Torn from a 
recent magazine 


This sound advice is 
published in more than 


40,000,000 copies of mag- 


azines and newspapers. 


CLEANS 
TEETH THE 


A generous supply of samples 
will be sent postpaid to pro- 
fessional friends upon request. 


MEDICAL DEPT., 


COLGATE & CO. 


Established 1806 
Truth in Advertising Implies 
199 Fulton St., New York Honesty in Manutacture 
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Doctor, when you want a 


Reliable 


Specify Elixir 


aid to digestion 


of Enzymes, a palatable combination 


of ferments that act in acid medium. 

Also one of the best vehicles for iodides, bromides, 
salicylates and other disturbers. 

Elixir of Enzymes is dependable in stomachic and 
intestinal disorders easily controlled if taken in time, 
but serious when neglected. 


Pituitary Liquid 


is the premier prepa- 
ration of the Posterior 
Pituitary. 
Standardized 
1 c. c. ampoules Surgical 


ampoules 
Obstetrical 


Booklet on 
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Introduction. In diabetes mellitus, the chief disturbance of func- 


tion is the inability of the body to utilize carbohydrate. Every 
gram of protein metabolized yields over half its weight in carbo- 
hydrate. Therefore, the chief source of energy must be either 
endogenous or exogenous fat. The complete combustion of fat, 
however, is limited by the amount of carbohydrate that the body 
can use, for it is known that glucose must be burned in order 
to oxidize fat to carbon dioxide and water. Incomplete oxidation 
of fat results in the production of ketone bodies, and when these 
substances occur in large amounts, clinical acidosis may result. 
Until recently, it has been the custom to use relatively small 
amounts of fat in the diets of diabetics. The relatively high 
‘aloric value, the protein sparing action and the relatively low 
specific dynamic action of fat are advantages in favor of its use, 
which frequently make it desirable to feed it in the largest amounts 
possible without producing any significant ketosis. This may be 
done without danger if we know the amount of fat that is com- 
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pletely oxidized through the oxidation of a given amount of car- 
bohydrate. In view of the importance of this question, we have 
undertaken the problem of determining whether anything like a 
fixed ratio for this relationship exists; whether such a ratio is alike 
in normal and diabetic persons, and whether it is the same for all 
‘ases of diabetes, and if so, of determining its limits so that it 
may be applied in dietary treatment. 

Literature. ‘This subject has received much attention for many 
years, and its importance is quite generally appreciated. The 
chemical mechanism involved in the probable reactionary sub- 
stances, acetone bodies or precursors, and glucose has been dis- 
cussed by Geelmuyden,! Woodyatt,? Ringer* and Shaffer. Only 
recently has any work of a quantitative nature appeared leading 
to practical appreciation in the dietary treatment of diabetes. 
Zeller,® in his studies upon the influence of fat and carbohydrate 
upon protein starvation, observed that when the nitrogen intake 
was reduced to a very low level, and the fat and carbohydrate 
ingestion so adjusted that the carbohydrate fraction of a diet, 
adequate in caloric value, amounted to 10 per cent of the total 
calories—approximately 1 gm. of carbohydrate to 4 gm. of fat— 
there was a marked increase in the amount of ketone bodies in the 
urine. When the carbohydrate intake was reduced still lower, to 
5 per cent, there was a large amount of ketone bodies present 
in the urine, associated with headache and general malaise. Lusk® 
made the suggestive comment on Zeller’s experiment that “In 
the normal combustion of fat, each molecule of 8-oxybutyric 
acid, which is the end-product of the oxidation of each fatty acid, 
requires the presence of a triose molecule.” The work of Lang’ 
may be cited as suggestive of a definite carbohydrate-fat ratio 
for the complete oxidation of the fatty acid radical of the latter, 
although the experiments are not devised to establish a very close 
quantitative relationship. The subject has received a new impetus 
through the interesting work and discussion of Shaffer.4| Further- 
more, Newburgh and Marsh* have reported success in the treat- 
ment of diabetes with diet high in fat. Evidence is brought for- 
ward by Shaffer that in vitro acetoacetic acid rapidly disappears 
in the presence of glucose and hydrogen peroxide in an alkaline 
solution. Turning his attention to the process involved in the 
organism, he presents interesting calculations of the ketogenic and 
antiketogenic factors metabolized, first suggesting that 1 molecule 
of glucose (antiketogenic) must be formed to oxidize completely 
1 molecule of fatty acid (ketogenic), and later 1 of glucose to 
2 of fatty acid. Following Shaffer, Woodyatt,? Hubbard and 
Wright,’ Wilder, Boothby and Beeler," and others have pre- 
sented evidence together with a discussion of certain theoretical 
considerations bearing on definite carbohydrate-fat ratio. 
Our studies were begun in the autumn of 1919, as a result of its 
importance in the dietary treatment of diabetes, and the sugges- 
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tive work of Zeller, with Lusk’s comments, and without the knowl- 
edge of the work then in progress in Shaffer’s laboratory. 

Experimental. ‘The endeavor was made to eliminate in the 
experimental procedure as many variables as possible in order to 
simplify the interpretation of results. In our subjects, the fol- 
lowing conditions were successfully established in most instances. 

1. The patients selected presented uncomplicated diabetes 
mellitus. 

2. For several days previous to, and at the beginning of the 
experiment, the urine gave no reaction for acetone and aceto- 
acetic acid by sodium-nitroprusside test, and the daily excretion 
of the ketone bodies estimated quantitatively was within normal 
limits. 

3. The diet was so adjusted that the urine did not reduce 
Benedict's solution. 

4. Nitrogen equilibrium was maintained throughout the experi- 
ment, thus tending to stabilize, so far as possible, the protein 
factor in the intermediary metabolism. , 

5. There was little change in body-weight. 

The procedure has been, by dietary measures, to render the 
urine free from sugar and ketone bodies, and to determine the 
food tolerance. When this is established, the subject is given a 
diet, the total calories of which (together with the protein quota) 
are calculated to establish and maintain nitrogen equilibrium. 
The carbohydrate and fat are varied isodynamically with at first 
relatively high carbohydrate, gradually increasing the fat until 
ketone bodies appeared in the urine, as evidenced by qualitative 
tests, or showed by quantitative estimation a definite increase 
over the earlier average excretion. The protein quota of the 
diet, approximating 10 per cent of the total calories, was kept 
constant throughout the experiment. 

When nitrogen equilibrium and weight are maintained for 
periods of days or weeks, it seems probable that the daily total 
metabolism is fairly constant, and furnished by the food taken. 
We assume that the carbohydrate taken in the food is utilized 
since the patient remained sugar free. Protein metabolism was 
estimated from the urine nitrogen. Examination of the stools 
for macroscopical and microscopical fat, as well as quantitative 
estimations of the daily amount (3 to 7 per cent) in 2 cases, have 
convinced us that at least 95 per cent of the ingested fat is absorbed 
and may be utilized. In this connection, attention may be called 
to the work of Hill and Bloor,” indicating that normally all fat 
fed is absorbed, and that the fat in the feces represents fat excreted. 
However, fat excreted is not utilized. * 

In those cases where nitrogen equilibrium could not be main- 
tained, and where weight loss was present, the fat burned was 
calculated from the difference between the calories furnished by 
the protein and carbohydrate, metabolized, and the estimated total 
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metabolism. Estimates were obtained from basal metabolism 
studies or the formula of Du Bois." ‘Twenty per cent was added 
for rest in bed, and 40 per cent for being up and about the ward. 

The following chemical methods were employed: For urine 
nitrogen, the Kjeldahl method for total nitrogen; for acetone 
bodies, the method of Van Slyke and Fitz; for blood sugar, the 
method of Folin. All the determinations were made in duplicate 
and checked. 

Basal metabolism determinations were made with Tissot gas- 
ometer. 

In the main, all diets are calculated from Atwater and Bryant's 
tables." For certain food values, Bulletin 220, Pt. I1, Connecticut 
Agricultural Experimental Station, and data furnished by the 
Department of Nutrition of Columbia University and the Presby- 
terian Hospital were consulted. The fat percentage of the cream 
used was determined directly by analysis. All food was cooked 
in the dishes in which it was served; all weighings were checked 
and corrections made for food returned. The value of the caloric 
estimations of these diets is discussed later in this paper. 


TABLE I. 


Increase in I | | 
ketone n nitrogen | Ratio for 
bodies | equilibrium, at, burned 

shown by No. wt. loss. 

test. 


Length of 


| : 
estimated. of |  shitt periods. 


Qual. : Daily shift. 
Quan. Daily shift. 
Quan. 4 Daily shift. 
Qual. . Daily shift. 
. (Normal). Qual. g | Daily shift. 
Quan. 6 to 4 days. 
x. (Case III, 2d Quan. | 2 days. 
admission) 
Quan. | 3 to 5 days. 
Quan. | 5 days. 
Quan. No 38 | 5 days or longer. 
Quan. No : | 5 days or longer. 


In Table I, we have summarized the cases in order to show the 
ratios of available carbohydrate to fat at which ketone bodies 
appeared quantitatively or showed a marked qualitative increase in 
the urine. The formula adopted for the expression of the ratios is: 

F gm. fat 


~ G 0.58 gm. P + gm. CH 
(F= fat, G = available carbohydrate, P = protein, CH = car- 
bohydrate.) The average value for the ratio at which ketone 
bodies appeared in the urine by qualitative test (sodium nitro- 
prusside), or showed a definite increase quantitatively, is 4 gm. 
of fat to 1 gm. of available carbohydrate. This formula makes 
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no allowance for possible antiketogenic action of fat nor for the 
possible ketogenic action of protein as do most of the formule 
which have been recently presented. The formula suggested by 
Shaffer is based on certain assumptions as to the ketogenic and 
antiketogenic factors of the food elements. The ketogenic fac- 
tor for protein is based upon the one analysis of ox muscle by 
Osborn.’ The variation in the amino-acid content is uncertain, 
and the ketogenic value of protein is yet to be demonstrated 
with the same degree of probability as its glucose yielding (anti- 
ketogenic) capacity. The antiketogenic factor for fat is based 
on the still quite debatable question of whether the glyceride 
of the fatty acid is metabolized in the same manner as glycerol. 
Lusk® states that “Giving fat with meat to a diabetic will not 
ordinarily increase the sugar in the urine. The writer has never 
observed such an increase in any of the work of his laboratory. 
On giving meat in diabetes, the fat metabolism is reduced as it 
would be in the normal organism, and yet there is no effect on 
the D:N ratio, and therefore the latter cannot be influenced by 
the quantity of fat burned.” Although the D:N ratio of 3.65 is 
not conclusively proven, this figure is generally accepted. Shaffer 
has discussed in detail the ketogenic and antiketogenic factors of 
metabolized food in several papers. We have reached the con- 
clusion that the formula, as presented above, is an expression, in 
terms of grams of available carbohydrate and grams of fat, which 
can be applied more simply in the every-day calculation of diets 
than most other formule, and with equal safety. 

We give in detail a portion of the data from Case XV in Table 
II. Only the periods which are essential for discussion are pre- 
sented. The patient, a male, aged twenty-five years (height 
168.1 cm.; weight, 54 kilos), served with the army in France. He 
returned apparently in good health. Late in the summer of 1921, 
he noticed thirst, rapid loss of weight and weakness, for a period 
of six weeks. He was admitted to the hospital on October 15. 
The blood sugar was 1.81 mgm. per 100 cc; blood CO, 24.7 vols. 
per cent. Clinically, he was the picture of acute diabetes. After 
several days of a reduced diet and starvation, his urine became 
free from sugar and acetone. The diet was then gradually 
increased until it proved a maintenance diet. Repeated basal 
metabolism determinations have shown his rate to be a total of 
54 calories per hour, or a variation from normal standard of about 
—13 per cent. The patient, being an employee of the hospital, 
returned to his active duties and has coéperated with us with 
great care and fidelity in all details. His diet has been furnished 
by the metabolism kitchen of the hospital, the case being care- 
fully followed for over a year. During this period, his weight has 
been maintained at between 54 and 55 kilos, he has remained 
sugar free and continued his usual duties. The diet during this 
period has had an approximate value of basal plus 105 per cent. 
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April 
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13 
14 
15 
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19 
20 
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Carbo- 
hydrate. 


Protein. 


F 


Preriop II.—— 


80 
80 
80 
80 
80 
80 


=. 


org 


G 


50 
50 
50 


50 


Periop III. 


Fat. 


F 212 
= — «m= 1,95 

0.58 P + CH 109 
212 8.7 0.365 
213: | 0.178 0.91 
210 «6.7 0.206 
| 8:0 0.239 54.4 
212 8.8 0.427 
212 8.2 0.347 
212 8.2 0.347 
219) 74 0.406 54.6 
ais £28 0.253 
212 73 0.376 

average 


Prriop 1V.—— 


TABLE II. 


= = 214 


| 


— = 3.0 


Total 


ketone Blood 
Urine N. bodies as Weight. sugar, 
acetone, mg. 100 ee. 
gms. 


w 


= 


5.5 0.600 54.2 
5.6 0.397 0.90 
5.6 0.382 

6.5 0.448 

4.8 0.535 

5.5 0.426 54.2 


og 


4.7 0.784 
5.0 0.800 

6.1 1.805 

54.4 

4.4 1.580 

1.480 

6.4 1.300 544 

5.1 2.250 0.93 
6.9 | 1.280 

54.4 

6.2 1.670 

5.8 2.790 

5.1 | 1.740 | 54.2 

6.8 1.410 

6.5 1.610 

6.7 1.520 


average 
5.3 ims 54.3 0.87 


32 80 50 | 
23 80 50 | 
27 80 50 
28 80 50 | 
80 50 | 
2 80 50 | 
5 80 50 
7 80 50 
7 | 50 
8 80 50 
9 80 50 
F | 
G — 
Mar. 12 80 50 235 
235 
235 
235 | 
= 235 
50 235 | 
50 235 
| a\grage 
247 
G 82 
a 21 50 247 
22 50 247 
23 50 247 
50 247 
26 50 247 
27 50 6.7 
28 50 247 
29 50 247 
30 50 247 
50 247 
m2 50 247 
3 50 247 
4 50 247 
5 50 247 
6 50 247 
7 50 247 


Date. 


April 13 


May 


May 


June 


14 
15 
16 
18 
19 
20 


1 


25 
26 
27 


30 
31 


Santon 
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Carbo- 
hydrate. 


sO 
SO 
sO 
sO 
80 


TABLE .—Continued. 


Blood 


Weight. sugar, 


56 


mg. 100 ce. 


Total 
ketone 
Protein. Fat Urine N. _ bodies as 
acetone, 
gms. 
F 264 
Periop V.—— = — = 5.74 
i 46 
50 264 6.3 4.29 
50 264 6.9 3.29 
50 5.5 3.70 
50 264 5.5 3.70 
50 204 7.4 3.16 
50 264 5.6 1.91 
50 264 6.7 2.50 
50 264 5.5 1.49 
50 2 6.6 1.80 
50 264 6.7 2.78 
50 264 8.7 2.21 
50 264 
50 264 7.6 0.10 
50 264 6.9 1.86 
50 264 7.0 1.30 
50 264 6.5 1.75 
50 264 5.1 1.47 
50 264 7.4 1.85 
50 264 5.9 1.87 
50 264 4.6 2.38 
50 264 8.4 1.47 
50 264 1.37 
average 
6.6 
Periop VI.—— = 3.0 
G 
50 247 8.2 1.860 
50 247 6.6 0.670 
50 247 5.1 0.460 
50 247 4.6 
50 247 5.4 
50 247 6.1 0.610 
50 247 6.3 0.620 
50 247 
50 247 
50 247 5.7 0.410 
50 247 6.4 0.520 
average 
6.0 
Periop VII.—— = 2.14 
50 235 
50 235 
50 235 
50 235 
50 235 5.5 0.30 
50 235 5.5 0.30 


1 
0.81 
2 
1 
0.92 
3 
3 
4 
5 
0.95 
4 
0.94 


17 
17 
17 
17 
17 |_| 
17 
24 17 
25 17 54 
26 17 
27 17 
17 
3 17 54 
4 17 ‘ 
8 17 54 
9 17 
10 17 
11 17 
12 17 54 
14 17 
15 17 
16 17 54 
53 
53 
53 54 
53 
53 
53 
53 D4 
53 
53 
53 
53 
D4 
54.2 
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In considering the estimated values of given diets calculated 
from Atwater and Bryant’s tables, we wish to point out certain 
facts, and discuss their bearing on the work here presented. We 
have selected for purposes of illustration the diet given on March 
22, in Table II, the only part of the period in which the excretion 
of ketone bodies increased markedly, and have prepared Table 
III from Atwater and Bryant’s tables, giving minimum, average, 
and maximum values for the articles of food used this particular 
day. 

TABLE II. 


Carbohydrate. Protein. 
Min. Ave. Max. Min. Ave. 


SCHON ouce 


Orange 
Butter 
Cream 
Eggs . 


SEo 


Bacon 

Ham. 

Lettuce . 
Rutabaga 

Green pepper EP 
Cauliflower . AP 
Tomato . 
Sauerkraut . 
Asparagus 
Carrots . 

Peas. . 
Walnuts . 

Cream cheese 
Celery 

Olives 

Oil 


Bucs 


0. 

0. 
0. 
0. 
0. 
6. 
2. 
1. 
3 

2 

3 

0 

0. 
0. 


CH 

al Onn 


SB 
Bl 


Total . 


to 


.1 246.3 | 279.§ 


t 


For this day (March 22, Table II), the diet desired was one 
yielding carbohydrate (53 gm.), protein (50 gm.) and fat (247 gm.), 
which, on the basis of our calculation, gives a carbohydrate- 
fat ratio of 1: 3. The average values yield approximately these 
amounts. Furthermore, it is observed that, although these 
amounts furnish the carbohydrate-fat ratio desired for the patient 
within the limitations of our experiment, any other combination 
of the minimum, average or maximum values shown gives a very 
different value for the ratio computed by the same formula. 

Thus: Min. Ch = 44.1. Average P = 49.8. Max. fat = 
279.9. Substituting 

Fat 279.9 


0.58 P + CH 29 + 44.1 


4 
Fat. 
f Max. Min. Ave. Max. 
. 
80 
250 
(100) 
50 
55 
50 
100 
50 
50 
50 
100 
100 
50 
25 
10 
10 
10 
10 
8 
| 
= = 3.84 
r 
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Using another combination, we have: Max. CH = 71.2. 
Average P = 49.8. Min. fat = 226.1. Substituting 


Fat 226.1 
= — = 2.26 


0.58 P + CH 29 + 71.2 


Ratios computed by other formule would likewise vary. There- 
fore, it is quite apparent that for any given day, the error may 
be considerably more than is consistent with the purpose of the 
experiment. 

Although we do not know that Case XV was actually burning 
2700 calories per day (which in his case = basal + 105 per cent), 
he was approximately in nitrogen equilibrium for a period of 
months, with no significant variation in weight. The nitrogen 
content of the above diets are: Minimum, 5.86 gm.; average, 
7.97 gm.; maximum, 10.1 gm. The patient’s nitrogen excretion 
for the day was 6 gm. (5 + 1 gm. for feces nitrogen). During 
the whole experiment, the nitrogen excretion varied from 4.4 gm. 
to 8.7 gm., which, with the addition of 1 gm. for feces nitrogen, 
makes the total excretion 5.4 gm. to 9.7 gm.; whereas the minimum 
and maximum variation for food nitrogen, as calculated from 
Atwater and Bryant’s tables, is 5.86 to 10.1 gm. The average 
calculated nitrogen intake is 8 gm. and the average excretion, 
plus 1 gm. for feces nitrogen, is approximately the same. How- 
ever, taking into account these discrepancies on the one hand, 
and the fact that the body weight was maintained constant over 
so long a period on the other, we feel justified in concluding that 
the patient was in food equilibrium. No attempt was made to 
control the water balance. We have appreciated from the outset 
the necessity of knowing what foodstuffs are actually burned in 
the body at the time there is an increase in the production of 
ketone bodies in order to estimate with even approximate accuracy 
the carbohydrate-fat ratio. The means for securing data of any 
great significance have not been available, for the only methods at 
hand were those used in the determination of basal metabolism 
and respiratory quotients, clinically. 

In the earlier cases (Table I), where daily shifts were made, 
the ratios were more variable than in the later cases. It became 
apparent, as our work proceeded, that calculations based upon 
such short periods were not accurate indications of the actual 
metabolic conditions, partly, at least, because of this possible 
error in calculated food values. Therefore, whenever possible, we 
lengthened the periods of each isodynamic shift. We are con- 
vinced that this criticism holds for much of the work on the 
carbohydrate-fat ratio presented elsewhere. 

It is interesting to apply the data presented in Period V of 
Table II to Shaffer’s* revised formula. The food fed is 17 gm. 


4 
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of carbohydrate, 50 gm. of protein and 260 gm. of fat. The urine 
nitrogen averages 6.6 gm. per day (adding 1 gm. for feces nitrogen 
= 7.6 gm.). The nitrogen intake averages 8 gm. 
(‘Total calories of energy exchange) — (100 X urine N) shite 
- = grams 


food carbohydrate to provide approximate ketogenic balance, or 


2730 — 660 2070 


50 50 


or 41 gm. of food carbohydrate must be burned to prevent ketosis. 
Slight ketosis occurred with only 17 gm. of food carbohydrate. 

Calculating the expected ketone excretion, using Shaffer's‘ 
factors, we have: 


Ketogenic Antiketogenic 
millimols. millimols. 
Glucose, 17.0 gm. X 5.56 94.6 
Urine N, 6.6 gm. X 15.00 99.1 
x 20.00 132.0 
Fat, 264.0 gm. X 3.43 905.5 
xX 0.57 150.5 


1004.6 


Total millimols 377.1 


Assuming 1 millimol of antiketogenic substance equivalent to 
2 millimols of ketogenic substance, then 1004.6 — (2 & 377.1) = 


250.6 excess ketogenic millimols. Expected ketone excretion 
would be, then, 250.6 0.104 = 25.2 gm. ketoacid. However, 
but 4.29 gm. ketoacid were excreted. 


Applied to Woodyatt’s formula 


FA 0.46P + 0.9F 23 + 238 261 
a = = — = 3.57 
G 0.58 P + CH + 0.1F 29 + 17 + 26 72 


or a ratio which would lead one to expect a marked ketone body 
excretion. 

Likewise, applying Hubbard’s calculations,!° 264 gm. of fat 
should yield approximately 250 gm. of fatty acid. With the 
assumed ratio of 1 mol. glucose to 2 mols. fatty acid, the glycerol 
of fat should help completely oxidize about one-third, or 84 gm., 
of this fatty acid. The glucose from protein in excess of that 
used for the amino-acid ketogenic equivalent of protein would 
help oxidize 0.25 X 50 = 12.5 X 1.5 (reducing to terms of fatty 
acid molecular equivalents) x 2 = 37.5 gm. of fatty acid. The 
17 gm. of food carbohydrate would account for 17 * 1.5 K 2 = 
51 gm. of fatty acid, or 84 + 37.5 + 51 = 172.5 gm. of fatty acid. 
This amount of fatty acid could be accounted for by the anti- 
ketogenic factors, leaving a balance of 250 — 172.5 = 77.5 gm. 
of fatty acid to be excreted. 

Discussion. It is apparent, then, that the calculations based 
upon the assumptions of the authors quoted do not hold for the 
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case under discussion, nor do they hold for the majority of our 
cases. This discrepancy between calculated and observed findings 
is appreciated by these authors. 

The point we wish to emphasize is that, although we have no 
solution for this difficulty in regard to the chemical relationships 
involved in the ketogenic-antiketogenic ratio, our data tend to 
show that fat can probably be given to many diabetics in ratios 
still higher (see Table I) than any yet proposed. And that as 
yet, the simple gram ratio of available carbohydrate to fat is 
most satisfactory for practical purposes. One case which has 
maintained body-weight and preserved a normal blood sugar has 
been followed for one year on a diet in which the carbohydrate- 
fat ratio was high. 

There have come to light in the study of the subject facts which 
require special emphasis: 

1. We have been able to attain such high ratios only in cases 
where a relatively high-fat diet has been introduced by gradual 
increases in the fat, with a correspondingly gradual reduction in 
the carbohydrate. 

2. In severe cases entering the hospital with blood CO, of 25 
vol. per cent, or less, we have been unable to give a high ratio 
‘arbohydrate-fat diet immediately without a fall in the blood CO, 
and grave symptoms of acidosis. Our experience has been the 
same, whether the total calories of the diet given were low or 
calculated to maintain the patient’s metabolism. This observa- 
tion has led us to question whether there is a difference between 
the effect of ingested fat and body fat on ketone production. We 
are not prepared to make further comment on this point at 
present, beyond the statement that we have accomplished by 
starvation or low protein and carbohydrate intake what we could 
not accomplish by diets of greater caloric value regardless of the 
amount of fat. In other words, we have been able to clear up 
sugar and acetone excretion more quickly in the majority of cases, 
without apparent injury to the patient, by undernutrition to the 
point of starvation. This subject is to be discussed in a subse- 
quent paper. After the patient has been rendered sugar and 
acetone free, we have gradually increased the fat to a high ratio, 
which has been maintained for months without apparent deleterious 
effect upon the patient, although accompanied by a considerable 
excretion of ketone bodies. 

3. If Periods IV and VI, III and VII, Table II, are compared, 
it is observed that the acetone excretion in the later periods is less, 
although apparently the same amounts of foodstuffs are being 
burned. Often when an isodynamic shift is made, there is an 
increase in the ketone excretion which tends to subside as the 
period continues. This suggests that certain adjustments in the 
complete oxidation of fat take place slowly. 
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4. When complications, such as an acidosis or infection are 
present, it has been impossible to feed fat in such relatively large 
amounts. 

Our procedure today is to render sugar and acetone free by 
starvation or undernutrition on a low-protein and carbohydrate 
diet as formerly, then to increase the fat to a relatively high ratio 
(usualy 3 to 4) in relation to the available carbohydrate, and 
lastly to work out dietary tolerance by increasing all constituents 
at intervals of two or four days. Observation of fasting (A.M.) 
blood-sugar values with each increase provides a valuable check 
upon the advisability of increase. In milder cases, the blood- 
sugar may be kept normal and a maintenance diet given, while in 
the more severe cases, the blood-sugar often rises above normal 
values without glycosuria, but with the continuance of a mainte- 
nance diet. We are faced with the fact that in many severe cases, 
it is often impossible to render sugar or acetone free, and at the 
same time provide a maintenance diet. However, high-fat diets 
have been tolerated after being gradually attained with an increase 
in the strength and subjective well-being of the patient. 

Summary. 1. The carbohydrate-fat (antiketogenic-ketogenic) 
ratio, which leads to an increase in production of ketone bodies, 
has been determined in 11 cases of diabetes mellitus and 1 normal 
individual. 

2. When the ratio is computed from the carbohydrate in the food 
plus 58 per cent of the protein in grams and the fat in grams, it is 
approximately 1:4 in both diabetic and normal subjects. That is, 


gm. fat 4 


F 
G 


0.58 gm. P + gm. CH 1 


3. The difficulties of calculating the antiketogenic-ketogenic 
ratio upon the more accurate molecular basis suggested by Shaffer 
is discussed. 

4. Briefly, the facts are: (a) Lack of data as to what food 
elements are being burned by the body; (b) the part fat may take 
in antiketogenesis; and (c) the role of protein in ketogenesis. 

5. The time factor in the adjustment of the body metabolism 
to changes in the carbohydrate-fat ratio is demonstrated. 

6. Attention is called to the error which may occur in the use 
of tables for calculating food values. We have attempted to 
minimize the error by observing the effect of the diet over long 
periods, after making isodynamic shifts in the diet at widely sepa- 
rated intervals. The maintenance of a constant weight and 
nitrogen equilibrium in these long periods lends support to our 
opinion that the food taken is approximately the food burned. 
7. Relatively large amounts of fat may be used in diabetic 
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diets without injury to the patient. There are, however, the 
following qualifications : 

(a) We have been able to free the urine from sugar and acetone 
bodies more quickly by undernutrition to the point of starvation 
than by any diet where exogenous fat is substituted for the amount 
of body-fat assumed to be burned. 

(b) There is need, as yet, to follow carefully any severe case of 
diabetes where the ratio is not well within the limits of 1 to 4. 

(c) In the presence of infection or an already severe ketonuria, 
high-fat diets are not advised. 

8. Our method of procedure in the dietary treatment of diabetes 
has been briefly outlined. 

Conclusion. 1. The carbohydrate-fat ratio, at which the ketone 
bodies fail to be completely oxidized is apparently fixed, and is 
the same for both normal and diabetic individuals. 

2. For practical purposes, the carbohydrate-fat ratio of 1: 4, 
calculated from the formula 


r Fat in grams 


G 0.58 gm. P + gm. CH 


is the most serviceable in the construction of diets where it is 
desired to obtain a maximum calorie intake with a minimum in 
the form of carbohydrate. * 


* We submit these findings in spite of the great advances made in the treatment 
of diabetes by the brilliant work of Dr. Banting and others, because we feel that 
adequate dietary control will remain the basis of treatment for many cases, espe- 
cially those of the milder type. Furthermore, if an extract can enable the body 
to burn a known amount of carbohydrate, a knowledge of the carbohydrate-fat 
ratio will enable us to use fat in amounts which will insure the greatest energy possible, 
especially in the severest cases. 
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A SIMPLE CLASSIFICATION OF LYMPH-GLAND ENLARGE- 
MENTS, BASED UPON GLANDS REMOVED FOR 
DIAGNOSIS. 


By Hersertr Fox, M.D., 


AND 


Davin L. Faruey, M.D. 


PHILADELPHIA, 


(From the William Pepper Laboratory of Clinical Medicine, University of 
Pennsylvania.) 


THERE has been no dearth of attempts at the classification of 
the lymphadenopathies, during the history of their recognition, as 
more or less definite entities or as conspicuous evidences of deeper 
and more general disorders. The systems have, however, been 
based for the most part upon single outstanding features, such 
as the locality or individual character of the tumors or upon the 
alterations of the circulating white corpuscles. Constitutional 
effects, such as anemia or cachexia, have been, by some, included 
among the criteria for the separation of otherwise similar diseases. 
As one reviews the history of our knowledge, through the work of 
such men as Wilkes, Virchow, Kundrat, Trousseau, Reed, Stern- 
berg, Tiirk, McCallum, Ewing and Webster, there is an evident 
paucity of criteria upon which a diagnosis can be reached in any 
given case, especially where one has to do with the zone between 
true leukemia and sarcoma, conditions which have presented a 
bewildering number of varieties. There has been too great a ten- 
dency to make subdivisions upon the basis of one or two instances 
which vary in minor factors. Sternberg,‘ in his chapter in Mar- 
chand and Krehl’s Handbuch der Allgemeinen Pathologie, while de- 
scribing many unusual conditions in beautiful detail, confuses as 
much as helps by offering so many explanations and possibilities. 
One also asks, when studying the whole subject, if there be no sys- 
tematic clinicopathological basis upon which a definite classification 
can be made. At present, this question must be answered in the 
negative, especially since no data of dependable worth as to etiology 
are at hand. Up to about ten vears ago the progress depended 
entirely upon studies of clinical and necroscopical character. 
Since then, bacteriological and parasitological data have been 
accumulating, albeit with small definite results, and greater atten- 
tion has been paid to the bioscopical diagnosis by adenectomy and 
the results of roentgen-ray treatment. This history having accu- 
mulated, it is not without hope that we may look forward to a 
classification of lymph-gland enlargements which will enable the 
clinician to apply to a given case some rules for diagnosis, therapy 
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and prognosis. — It is in this direction that we offer the results of our 
clinical and pathological studies of upward of one hundred cases, an 
analysis of which, when combined with the experiences given in 
the literature, has suggested that we venture a classification based 
upon physical examination and pathology. The very fact that 
so many classifications have been offered is evidence that no una- 
nimity exists relative to the proportionate value to be given to 
each of the criteria presented by cases of adenopathy, a state of 
affairs which throws us back upon a pathological basis. The 
clinical features are too variable to allow quantitative values to 
be assigned them so that a mathematical formula, such as is used 
in botany, cannot be employed unless one had a really enormous 
number of cases reported in identic manner from which per- 
centage figures could be quoted. Since this does not exist, the 
adoption of an acceptable pathological classification permits the 
preparation of a table of a few definite clinical characters and a 
number of others with a high degree of probable value. 

Lymphatic tissue is distributed in the body as illy outlined 
lymph-cell collections in organs and in the bone-marrow, as soli- 
tary and agminated lymph follicles such as exist in the intestinal 
wall, as lymph nodes, and as the spleen. The first has no special 
architecture, its elements being only small lymphatic mononuclears 
closely packed and apposed or separated by delicate fibrils. Soli- 
tary and agminated follicles possess an orderly arrangement of 
central germinal area and a major part consisting of adult lympho- 
cytes. Indefinite cords and sinuses may occupy the spaces between 
the follicles proper, the whole being surrounded by some con- 
densation of tissue, but not by a marginal sinus and fibrous 
capsule. Lymph nodes, unlike the foregoing, are accummulations 
of lymph cells arranged in an apparently purposeful manner and 
with an architecture of practically identic character throughout 
the body, varying only in quantitative sense. Whereas they are 
simple in construction in the intestinal wall, the regional chains 
and the plexuses around the hilum of viscera are quite definitely 
arranged, apparently to care for drainage of the area in which 
they lie. The spleen is, indeed, only a quite complex lymph or 
hemolymph node, its lymphoid character being supplemented by 
blood spaces and its activities being more closely associated with 
the blood than those of its relatives, disseminated lymphatic 
bodies. The spleen is peculiar also in being often involved in 
the diseases of lymph nodes, while these latter are not so fre- 
quently altered in diseases originating in the larger organ, such 
as a primary splenomegaly. ‘The features that concern the present 
study most directly are the elements. comprising the lymph node 
and the architectural relations they bear to one another. With- 
out going too deeply into histology, it is necessary, however, to 
discuss the units of cellular construction. 
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There are three elements involved in the make-up of a node, 
which are peculiar to it—the lymphoid cells, endothelial cells of 
the sinuses and perivascular spaces and the reticulum cells and 
fibers. There are constantly present, however, structures which 
belong to the so-called myeloid series, polynuclear neutrophiles 
and eosinophiles, and large mononuclears comparable to the forma- 
tive cells of the bone-marrow and believed to be the forerunners 
of polynuclear varieties. Some of these three types are doubtless 
deposited by the circulating blood. Certain observers have wished 
to see myeloid tissue in lymph nodes, a view which would explain 
the presence of these cells upon the basis of local production. 
Since, however, the diseases of lymphatic nodes never express 
themselves with alteration of myeloid cells but of the lymphoid 
series, and since myeloid alterations are so definitely associated 
with bone-marrow changes, it is not necessary to discuss further 
for our purpose the academic question of the existence normally 
of differentiated marrow cells in the lymph nodes. When poly- 
nuclear cells are present, there is usually other evidence of inflam- 
mation and when myelocytes and promyelocytes are found they 
can be explained by other iesions of bone-marrow disease. 

The first essential elements of the lymph nodes are laid down 
to form groups called follicles, composed of small mononuclears, 
apparently growing from larger cells of generally similar char- 
acter which lie in the center of the group. Here also one finds a 
small bloodvessel with circumferential endothelial cells. The small 
mononuclears are extended from the follicles in strands or cords, 
which are separated from one another by spaces—sinuses, lined 
by cells apparently of the endothelial series, since they behave 
like such cells. These sinuses have a delicate network of fibers, 
within which lie mononuclears, polynuclears and red blood cells. 

The framework of all these structures is a delicate reticulum, 
fitted with stellate cells, some of which have a large, almost vesicu- 
lar nucleus, and a more compact fibrous tissue with elongated 
nuclei, which seems to emanate from the large trabecula and from 
the bloodvessels. There is some question as to whether the reticu- 
lum can produce all the fibers seen in certain lymphadenopathies, 
there being the idea in many quarters that the true fibrous tissue 
of the gland supplies all this. Our own view is that the reticulum 
is certainly responsible for much of the fibrosis in early Hodgkin's 
disease since fine fibrosis is found well developed in the follicle 
when the Reed cells are beginning along its edge. This delicate 
supporting tissue is more distributed in the gland than is the coarser 
connective tissue. It is an important part of the minute construc- 
tion of lymphosarcoma. For these reasons, we shall write of the 
supporting tissue as reticulum and imply all the fibrous elements 
of the lymph node. 

The bloodvessels do not seem to undergo very specific changes 
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during the development of pathological lesions in lymph nodes or 
at least they do not assume any peculiar character indicative of 
one or another condition. The capsule and larger trabecula, the 
coarse mainstays of the node, are for the most part passive and, 
with few exceptions, fail to participate actively in morbid lesions. 

The elements that concern the study of lymphadenopathy are, 
therefore, lymph cells in their peculiar arrangements, endothelial 
cells and the reticulum to which may be added units not intrinsi- 
cally part of lymphatic tissue, the myeloid cells. 

The material at our disposal for this study consisted of 65 diag- 
nostic adenectomies upon thoroughly studied and tabulated cases, 
from 5 of which a second gland was also excised, 10 autopsies and 
18 partly tabulated cases, from which glands were submitted for 
study. These pathological preparations were studied according to 
the type or types of cells that predominated in the process, the 
relation of these cells to each other and to the normal architecture. 
From such a study, it developed that certain groups of prepara- 
tions were formed because of the similarity of cellular components 
and collections comprising them and because of the retention or 
destruction of normal architecture. Starting from these groups, 
we constructed a scheme based upon changes in each one of the 
component elements of lymphatic tissue accordingly as they were 
in normal or abnormal number, in normal or abnormal location 
and arrangement. ‘The behavior of the various elements, described 
in a general manner in the following paragraph, was actually 
traced in our preparations and the principles laid down can be 
applied to any given section. 

The particulate unit of lymphatic tissue, the small lymph cell, 
being most important, changes in its number, type and arrange- 
ment are the first considerations. Reduction of the number of 
these cells is rare and only seen with general atrophy, as in senility. 
We may dismiss at this point all hypoplasias and atrophies within 
lymph nodes, since the disappearance of the whole or parts is not 
common and of no significance in the diseases to be discussed. 
Some elements, apparently atrophic, may be merely overshadowed 
by increase of others. 

The principal change in the number of lymph cells, an increase 
or hyperplasia, constitutes the most important single feature in 
these glands. This may be a simple orderly process with retention 
of normal relationships or it may be excessive and destructive of 
architecture. The absolute increase is independent of the propor- 
tion of small mononuclears in the cords and outer zones of the 
follicles to the larger cells in the follicular centers, the so-called 
lympho-blasts. No definite value of classification can be placed 
upon the relation of these two forms, except in so far as the follicu- 
lar architecture is retained or lost. It would seem, however, that 
in hyperplasia under the influence of acutely or continuously acting 
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stimuli as in inflammation, the follicular center with its large pale 
cells and a mononuclear zone of considerable width are retained 
in recognizable form. Aside from these two types, there is the 
plasma cell, almost certainly a derivative of the lymphocyte. 

Hyperplasia of these elements in orderly arrangement expresses 
an obvious attempt to retain approximately normal architecture. 
When the identity of the follicle and cords is lost, it implies that 
restraint of growth is lost. To the first type of hyperplasia we 
apply the term “restrained” growth, to the latter “unrestrained ”’ 
growth. ‘The latter may go on within the confines of the glandular 
capsule, or it may penetrate the latter. According to the rules 
of pathology, the malignancy of any excessive growth is directly 
proportionate to the degree of departure from normal positions 
and arrangements. So, too, the advent of new forms of cells 
increases the abnormality and malignancy, using this term as 
indicative of the inability to return to normality. However, these 
changes must be not only quantitative and qualitative, but they 
must be uniform and sustained. 

The size of cells of the lymphatic series is of some help in decid- 
ing the activity of the process locally, but cannot be used as a 
final criterion. The adult cells in normal positions are of the 
usual size of lymphocytes, but this size may be retained when all 
architecture is lost. 

In “restrained” hyperplasia cells of both lymphocytic and 
lymphoblastic proportions are usually present; but in certain 
cases of sarcoma we have found areas, in close proximity, made 
up wholly of large and small cells. Sometimes the large cells 
approach in size that of endothelial or reticulum cells. Identi- 
fication has been made by us upon the basis of other cellular rela- 
tions and the usual staining reactions; the Schridde granule method 
has failed us entirely. 

Alterations in the endothelia follow the lines given for the lymph 
cells, increase in normal positions or excessive disproportionate 
multiplication. Their proliferation along sinuses or about blood- 
vessels may make them conspicuous and confuse the picture, but 
their relationship with adjacent tissues is not lost. If multiplica- 
tion be unrestrained, as in endothelioma, the sinus or perivascular 
space is so distorted and crowded that adjacent tissues are com- 
pressed and may lose all identity. Ewing’s description and photo- 
graphs have been exactly duplicated in some of our cases. Certain 
of the reticulum cells may also either engage in the process or be 
involved by it and become indistinguishable from endothelia. 
Giant forms of three, four or more times the size of normal endo- 
thelial cells, are occasionally encountered in both normal and 
abnormal locations; these may be multinucleated and phagocytic. 

The supporting tissue, both reticular and fibrous, seems to be 
susceptible to the same character of change as one can follow in 
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the foregoing two elements. On some occasions, it would appear 
that the reticulum is hyperplastic, on others the connective tissue, 
the former usually giving rise to fine fibrosis at least at first, the 
latter, to coarse strands. We think that both are involved in 
general fibroses of lymph nodes, since we have been able to find 
fibroglia fibrils very early in true Hodgkin's disease. The behavior 
of the reticulum and connective-tissue cells is, however, important. 
When undergoing hyperplasia, the nuclei of these cells may swell 
to very large size and become what is called endothelioid. Such 
cells are usually laid along fibers or in small bundles; occasionally 
they seem to lie in lacune. On other occasions, spindle cells may 
be found in small groups or strands, apparently in active growth; 
such areas give the impression of a malignant change and this, 
indeed, may at times be actually what is progressing. 

Aside from these changes in elements peculiar to lymph nodes, 
there may be increase of the adventitious myeloid cells either 
diffusely or in groups. The arrangement of such increase is not 
significant unless the polynuclears be aggregated into abscesses. 
Still another new structure may be found in diseased nodes—the 
foreign body giant cell. Its exact origin is no more settled here 
than elsewhere, but there is an abundance of the cells reputed to 
be its forerunners. 

As has already been indicated, and repeated here for consecutive- 
ness, the capsule and larger trabeculae do not seem to participate 
actively in diseases of lymph nodes, except perhaps in chronic 
fibrosis, under which condition hyperplasia may be simple and 
restrained or destructive of architecture; it may also extend to 
the tissues about the gland. These tissues are secondarily involved 
in many conditions. 

Degenerative lesions in lymphatic nodes are roughly divisible 
into those due to the disease virus and those the result of restric- 
tion of food supply. Their exact character, with the possible 
exception of caseation, is not peculiar to any of the recognized 
morbid states and has not served as a reliable criterion for sepa- 
ration. Local degenerations, to which the term necrosis may 
apply collectively, are common and because they are gross in some 
instances, fine in others, and both in still others, they have served 
as minor distinguishing features. 

The foregoing explanation of the basic changes in the histology 
of the lymph nodes illustrates how,each one of the structural units 
may increase independently. If they were to do so consistently 
and be combined with uniform clinical expressions, classification 
would not be so difficult. Sometimes homogeneous hyperplasia 
of one type does occur and is combined with a definite gross path- 
ology and clinical picture. Under such circumstances, the general 
grouping is simpler than when several structural elements are 
involved. 
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TABLE I.—DESCRIPTIVE OF CHARACTER OF CHANGE IN THE LYMPH NODES BASE! 
UPON NAMES AS THEY APPEAR IN GENERAL USE AND FROM WHICH THE 
FIFTEEN VARIETIES WERE SELECTED AS TYPES. 


Character of Clinical Pathological Ne 


pathological change. _ character. group. Specific varieties. Association 


Hyperplasia Benign Lymphoma Lymphoma 
Status lymphaticus 
Lymphadenoma 
Glandular fever (and 
acute leukemia) 
Malignant | Leukemic Leukemia With 5. 
Aleukemia or general- With 4 and 6. 
| ized lymphomatosis 
Neoplastic Leukosarcoma With 5. 
| Lymphosarcoma With 10 and 1! 
Reticular sarcoma With 10 and 1! 
Endothelioma 
Neo-inflammatory Malignant | Lympho- Cellular With 7 and 8. 
granuloma 
Fibrous With 7 and 8. 
Inflammatory Benign Adenitis 2 | Simple 
Purulent 
Tuberculous With 11. 
Syphilitic 


TABLE IL.—THIS SHOWS THE CHARACTER OF HISTOLOGICAL CHANGE IN EACH OF THI 
TYPES SHOWN IN TABLE I. PLUS SIGNS INDICATE THE PRESENCE OF THE CHANG! 
AT THE HEADING OF THE COLUMNS, AS A DISTINCTIVE CHARACTER; NO SIGN MEANS 
ABSENCE THEREOF. WHEN PLUS AND MINUS SIGNS ARE COMBINED THE UPPER 
INDICATES THE PRESENCE OR ABSENCE, AS A RULE, THE LOWER AN OCCASIONAL 
FINDING. 


Endothelial 


elements. Reticular elements pecial features 


Lymphoid elements. 


centers pre- 


Polynuclear neutrophiles. 
Gross necroses. 


Restrained hyperplasia. 
Unrestrained hyperplasia. 
(a) Within node. 

(b) Through capsule. 
New types of cells, plasma. 
Restrained hyperplasia. 
Unrestrained hyperplasia. 
Giant forms. 

Restrained hyperplasia. 
Fine fibrosis. 
Unrestrained hyperplasia. 
Eosinophiles. 

Giant cells, foreign-body 
Fine necroses. 

Capsular adhesions. 


Follicular 
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The cases of pure hyperplasia of the different histological 
elements have been grouped, and their combinations have been 
classed as they fell together. In constructing such groups, we 
have assumed pure hyperplasia as an increase of one or another 
type of cell, benign when restrained, malignant when unrestrained, 
and inflammation as a mixture of normal and adventitious ele- 
ments in attempted normal relations. We have, however, been 
obliged to recognize that certain cases had inflammatory char- 
acters yet with abnormal prominence of certain cells that sug- 
gested hyperplasia of a disorderly variety; to this group, we have 
applied the term neo-inflammatory, because it had characters like 
neoplasms yet was histologically inflammatory also. Curiously 
enough, this is lymphogranuloma or Hodgkin’s disease, long con- 
sidered by some observers to be tumorous. 

To summarize thus far, it may be stated that our material was 
studied from the standpoint of the histological elements respons- 
ible for the enlargement of the lymph nodes and that it is possible 
to find examples among the diagnostically removed tissue wherein 
this enlargement was due to hyperplasia of each one of the tissue 


TABLE II.—THIS SHOWS THE CLINICAL AND GROSS PATHOLOGICAL FINDINGS IN THE 
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components, in normal or abnormal relations, as a pure and single 
type of cellular increase or as a mixed hyperplasia made up of 
several types. The cases presenting a pure type of hyperplasia 
of each cell were put into groups and combined hyperplasias were 
grouped as they fell into combination. When the findings were 
tabulated, Table II, they were found to correspond with the theo- 
retical classification, Table I. 

Having arrived at this stage of our work, the names of all 
diseases of the lymphoid organs as written in books were copied, 
the total amounting to nearly fifty, from which, by the elimination 
of undoubted synonyms and meaningless terms, we made a con- 
densed list of twenty-seven. From these we selected fifteen, which 
we believed to be separate clinicopathological types, between which 
there were sufficient differences to be distinctive. 

These types were made into a table of clinical characteristics, 
according to our own records and from the literature. The head- 
ings of symptoms and signs amounted to about fifty, but from these 
13 were selected as being most definite in their informative quality; 
this group of 13 will be found in Table II]. However, the physical 
signs and symptoms are so variable that very few of them are of 
final dependability; many have to be noted as both present or 
absent. The diagnosis of a given case may, up to a certain point, 
be made by comparing the data with such a chart, but in closely 
similar clinical pictures the differentiation must be made by diag- 
nostic adenectomy or on the basis of gross pathology. The tables 
given here are the result of many larger and more elaborate prede- 
cessors. That descriptive of the histological changes, Table II, 
was made first and then fitted with Table I, which is based upon 
the names of adenopathy given in the literature but selected as 
representative separate types. Descriptive legends accompany the 
tables. 

Table I has as its first divisions hyperplasia, neo-inflammation 
and inflammation. Hyperplasia may be benign or malignant, a 
character perceived equally in clinical course and by histological 
examination of the tissue when viewed by the criteria discussed 
in the foregoing pages. Where inflammation is combined with 
progressive growth, cachexia and with the increase of certain cells 
beyond their normal position within the node, the whole proces: 
tends toward malignancy; such is the condition in lymphogranu- 
loma. Inflammation is benign clinically and in its attempted 
retention of normal anatomical characters. 

Examination of the pathological characters naturally follows 
the division of clinical behavior. Hyperplasia of lymphoid tissue 
has long been called lymphoma so that the term is retained, but 
simple orderly increases of small mononuclears are not necessarily 
neoplastic. However, this type of hyperplasia does occur in iso- 
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lated glands, as local tumefactions and as a general process. When 
intraglandular hyperplasia becomes so excessive that mononuclears 
are spilled into the blood stream, the process becomes leukemia. 
Certain cases have a generalized leukemic pathology, yet do not 
show increased circulating lymphocytes, aleukemic varieties or 
phases. Hyperplasia of an exaggerated disorderly kind may occur 
in restricted localities, assuming then a form comparable to tumors; 
they may be associated with leukemia or free of this character. 
All these foregoing forms are strictly of lymphocyte origin. In the 
true sarcomata of lymph nodes, an increase of more than one ele- 
ment is found, both lymph cells and reticulum being hyperplastic. 
Under these conditions, the trend is away from purity of hyper- 
plasia, but one or another element always dominates the picture. 
The next group, lymphogranuloma, combines hyperplasia of cer- 
tain elements, endothelial cells notably, in atypical arrangement, 
with the addition of pathological anatomy of chronic inflammation, 
a construction peculiar to lymphatic bodies. Adenitis exists when 
all elements of nodal architecture are active and are joined by the 
adventitious cells of the blood. The next column of numbers is 
added merely for convenience. 

The specific varieties used to illustrate the types of change were 
selected from the list of pathological states, as mentioned above, 
and because they are believed to be all the principal kinds of 
lymphadenopathy. There are doubtless gradations between these 
individuals; there certainly must be between the sarcomata, for 
now and again one will find a case that will not permit of this 
nomenclature. Many varieties of lymphosarcoma have been 
described, notable among which are chlorosarcoma and plasmo- 
cytoma. 

Lymphoma is intended to cover the hyperplasias left after cer- 
tain longstanding irritations and in the condition known as the 
thymicolymphatic state. Lymphadenoma is a term long used to 
describe many lymph-node enlargements, but we wish to limit its 
use and to explain here our reason. The term should mean a 
tumor of lymph nodes, one made up of and like lymph nodes, with 
their peculiar construction. Other tumors of the nodes soon lose 
their architecture and are given appropriate names. We have 
observed what seems to be correctly called lymphadenoma. A 
man, aged forty years, was struck in the neck by a baseball, fol- 
lowing which, three months later, a large nodular tumor developed 
at the place of injury. No other lymph-node enlargements existed 
and the man had a healthy mouth without obvious bad teeth. 
At operation a compound nodal tumor was removed, the micro- 
anatomy of which was that of normal lymph node. One year 
later, when last heard from, he was in perfect health and without 
a trace of return or extension. 
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Glandular fever is peculiar in that its acute manifestations are 
unlike any other condition in the list. It might be related with 
acute leukemia, which condition may be said to form a connecting 
link with it and the next disease, leukemia. A diagnosis of acute 
leukemia has been seriously considered in certain cases of glandular 
fever. The fever is not included in the tabulation because of the 
inconspicuousness of the glandular features and ease with which 
the disease can be separated from the definite lymphadenopathies. 

Leukemia proper is self-explanatory. Aleukemic leukemia is the 
term we apply to pseudoleukemia of Cohnheim, because it is 
pathologically like leukemia and only separated from it clinically 
by the inconstancy of hyperlymphocytosis. Ewing’s! term, sys- 
temic lymphomatosis, is satisfactory, but fails to convey the sug- 
gestion that the process is histologically like leukemic hyperplasia 
and that the disease may have phases in which the circulating 
mononuclears are increased. Leukosarcoma is, according to 
Sternberg,‘ who first described it, a local leukemic tumor with 
increased circulatory mononuclears. The typical lymphosarcoma 
of Kundrat is a mononuclear cell tumor, with fine reticulum and 
no change in the blood picture. Sarcoma, arising from reticulum 
or connective-tissue cells, may be either of the round or spindle- 
cell variety, and when studied microscopically fails to show the 
purity of the component cells characteristic of sarcomata arising 
from lymph cells; variability in the size, shape and arrangement 
of cells is quite typical of these tumors. Endothelioma presents 
no features of lymphoid tissue within the neoplastic areas, being 
constructed throughout upon the basis of large cells with loose 
nuclei. 

Hodgkin’s disease may be divided into the cellular and fibrous 
varieties, but whether these are strictly different or only stages 
of the course of disease is as yet unsettled. We believe we shall 
be able at a later time to show their individuality (see Ziegler).* 

The types of adenitis listed in the table are clinically and etio- 
logically different, but analysis by the criteria already discussed 
does not serve to separate them very sharply. 

The column of association is meant to indicate how these various 
individual conditions are related to one another or how they may 
transmute. The relation of leukemia and aleukemic leukemia has 
already been discussed, as has their connection with leukosarcoma. 
The association of sarcoma with Hodgkin’s disease is credited by 
Ewing! upon the basis of work of Welch, Karsner and Yamasaki; 
we have not had occasion to see it. Lymphogranuloma and tuber- 
culosis are noted as related to one another in deference to the 
opinion of many writers; our tests have failed to establish the 
tuberculous basis of Hodgkin’s disease. 

Having disposed of the groupings in Table I, we may now see 
how they will fit into the classification from the standpoint of 
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changes in the histological elements on Table II. The tabulation 
is made according to the changes described as taking place in 
lymphoid, in endothelioid and in reticular elements with the addi- 
tion of special features, such as myeloid cells, giant cells and 
necroses. A survey of the whole chart reveals at once that there 
are rough groupings which correspond with the grosser subdivisions 
of the theoretical and clinical sections. The purity of the first 
and second gross subdivision is carried forward and is consistent 
in nearly every particular. When one reviews the neoplastic 
division, it is evident that more kinds of tissue are involved and 
that the four specified varieties fall into three general groups. The 
first embraces the two sarcomata from lymphoid cells (Nos. 6 and 
7), the second is represented by reticulum sarcoma and the third 
by endothelioma alone. 

Inspection of the tabulated histological characters of lympho- 
granuloma reveals that they are distinct from the foregoing 
varieties, but possess much in common with definite inflammations 
in the next subdivision. These latter are not greatly different, 
except the syphilitic, and, indeed, their variations may probably 
all be explained upon the basis of chronicity. 

Section III of the table is an analysis of the clinical and gross 
pathological features considered to be most distinctive of these 
lymphadenopathies and most helpful in diagnosis. The twenty 
headings are selected from seventy tabulated on a large table. 
However, these are not all of equal value and do not individually 
possess the same relative value down the list of fifteen specific 
varieties. Conspicuous in this inconsistency is the rate of growth. 
What would be rapid for Hodgkin’s disease would be slow for 
purulent adenitis; a rapidly developing sarcoma would be slow 
for glandular fever. Yet, it is necessary to contrast aleukemic 
leukemia and leukosarcoma, reticulum sarcoma and endothelioma, 
acute and chronic Hodgkin’s disease. We wish it known that 
this has but a relative value and that we are aware of it. Many 
of these features are variable enough in a clinical case to require 
both a positive and negative sign to indicate that they may or 
may not be present. The order in which they are placed is that 
of greatest percentage of positive characteristics. Some of the 
diagnoses exhibit features requiring a positive entry in two opposed 
characters. The relative importance of each of these criteria is 
impossible to evaluate at present because there is no uniformity 
with which each of the varieties display their special characters 
as indicated by so many plus-minus signs, and because there is 
no unanimity of opinion as to the most important ones. ‘These 
remarks will be emphasized by a review of the table of clinical 
characters in which it will be seen that no distinct grouping occurs 
as could be found in the histological analysis. There is a rough 
grouping of the benign and leukemic hyperplasias and of the small 
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mononuclear neoplasms, but distinctive subdivisions do not appear. 
The most important features we believe to be whether the growth 
is local or general, whether separate or coalescing, whether the 
spleen is enlarged or not and the state of the circulating leuko- 
cytes. The table serves to show that, up to a certain point, a 
diagnosis may be approximated, but that the settlement of the 
question must remain for gross or microscopic anatomy to settle. 
This is especially true of the aleukemic leukemias, neoplasms and 
granulomata. 

Gross pathology, as seen by operative removal of a tumor or at 
autopsy, is of some value. Or this gross pathology may be dis- 
covered by clinical means, among which the roentgen ray is 
included. Thereby it may be established that the cervical or 
axillary mass is solitary, a discovery favoring the lymphoid and 
reticular sarcomata. Like the clinical data, these features in 
gross pathology have a relative value and are to be used in com- 
bination with bedside information. The most important at 
autopsy would seem to be the existence of a single tumor, the 
presence of visceral infiltrations and the changes in the bone- 
marrow. When organs contain infiltrates, it would seem to indi- 
cate that the cells of the original process are circulating, or that 
the visceral nodes have been stimulated to hyperplasia. 

Having presented the data acquired by a study of lymph nodes 
excised during life from cases of lymphadenopathy, combined with 
an analysis of their clinical character, and having described a 
theoretical system based upon what is believed can happen in the 
anatomical elements of lymphatic tissues in terms of the names 
applied clinically and pathologically, it seems well at this point 
to define clearly the meaning and limits of each one of the fifteen 
types we believe to be separate. 

The term lymphoma indicates a tumor of lymph cells. The 
name is retained because of general use, but is restricted in our 
work to pure orderly hyperplasias, such as are seen in chronic 
intoxication and in the lymphatic status. Exemplifying the 
former of these conditions, may be cited the lymphatic enlarge- 
ments accompanying toxic goiters. This whole conception implies 
either a local or general increase of discrete glands or of visceral 
lymphoid collections without distinctive lymphocytosis. The pur- 
ity of lymphatic hyperplasia in this first group and in the third, 
the acute forms behaving like acute infectious diseases, is the 
dominant pathological feature. Glandular fever is, however, 
combined with a definite circulating mononucleosis. It forms the 
first of the hyperplasias that seem to be peculiar and restricted 
to lymphatic tissues and merges with acute leukemia into a group 
connecting with the chronic form. As a clinical feature, lymph- 
nodal enlargement is definitely less conspicuous than it is in long- 
standing diseases, and there is an increase of circulating lymphoid 
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cells. Lymphadenoma, a compound tumor retaining nodal archi- 
tecture, must be a rare condition; our case has been cited. 

Leukemia is a condition diagnosed clinically by the discovery 
of an increase of circulating mononuclears. It is a systemic 
disease characterized by generalized lymph-node enlargement, 
mononuclear infiltrates in viscera, single or massed glandular tumors 
usually however, retaining, when en masse, their individual out- 
lines. The disease is essentially slow in course and marked by 
irregular remissions. The spleen is usually enlarged. Histo- 
logically, the hyperplasia is pure in type and, although in the late 
stages destructive of intraglandular architecture, does not involve 
the capsule and adjacent tissues. Aleukemic leukemia or sys- 
temic lymphomatosis is exactly the same process, beginning more 
insidiously and not associated with leukemic blood. There may 
be subleukemic phases, however, especially just ante mortem 
(Sternberg). 

Leukosarcoma is defined by Sternberg as a local invasive tumor 
composed of lymphoid cells associated with a definite but not 
constant mononucleosis. The fact that it is primarily local differ- 
entiates it from the foregoing two varieties. It may become gen- 
eralized as a late development. 

Lymphosarcoma is primarily a local tumor, practically always 
disseminated before death. The variety found in the intestinal 
wall may remain local and be amenable to surgical treatment. 
This tumor differs from leukosarcoma in the absence of circulating 
mononucleosis, the implication of both lymphoid and reticulum 
cells, the presence of a fine intercellular fibrosis and a tendency 
for gross and fine necroses to appear. It was attempted to dis- 
cover from our sections distinct differences in the vascular supply 
to account for these necroses, but no result could be achieved. 

Endothelioma may be a local tumor or the growth may involve 
many glands, which, however, tend to remain discrete. The 
chronicity of the tumor is a marked character. Visceral involve- 
ment is rare. Histologically, the peculiarity of the growth lies in 
the development of islands or strands of endothelial cells, some- 
times growing through lymphoid tissues, sometimes surrounded by 
non-specific fibrous tissue which is disorderly in arrangement. 

Lymphogranuloma, or Hodgkin's disease, although usually 
expressing itself as a local growth, must nowadays be considered 
as a systemic affection. It can be defined as an enlargement of 
lymph nodes occurring most often in young adults and adolescents, 
without mononucleosis, but often in the early stages with poly- 
nucleosis, with involvement of the spleen, with a tendency for 
internal masses to develop, and with a histological lesion, consist- 
ing chiefly of inflammatory changes combined with a prominence 
of large mononuclears suggesting unrestrained neoplastic activity. 
Its varieties depend upon whether the glands remain isolated or 
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grow into coalesced tumor masses; the rate of growth, this being 
more rapid with discrete nodes; the degree of fibrosis, which is 
greater in the tumor-forming type; the presence of foreign body 
giant cells and gross necroses, both of which are usually absent 
from isolated, discrete nodes and present in large fibrous tumors. 
Large mononuclears, with one compound nucleus or with numer- 
ous nuclei, those arranged parallel to the cell wall, are strongly 
supportive of this growth. Langhans giant cells are occasionally 
but not necessarily present; they are much more directly indicative 
of tuberculous adenitis. 

Adenitis is that state of lymphatic tissue change in which all 
elements, normal and adventitious, participate in the process. Its 
varieties, as noted in Nos. 12 to 15 inclusive, depend upon the 
nature of the cause and upon the prominence of certain incidental 
factors. They vary also in terms of chronicity. The simple form 
differs from the purulent in the rate of growth, the degenerations 
and the prominence of polynuclears. Tuberculous adenitis need 
confuse only in respect to Hodgkin’s disease, with which it has 
many similarities. The variety of the latter ascribed to tubercu- 
losis by Sternberg cannot always be differentiated by histology, 
and a decision must be left to bacteriology. Ordinary cases of 
tuberculosis are to be distinguished from non-tuberculous lympho- 
granuloma by the evident attempt at the retention of architecture, 
the formation of tubercles or at least of foreign body giant cells 
in granulation tissue and the inconspicuousness of the so-called 
Reed cells in the variety certainly due to the Bacillus tuberculosis. 

The small, isolated, firm, slowly growing glands in the adenitis 
of syphilis are noteworthy for the dense packing of lymphocytes 
in approximately normal relations and the fine perifollicular and 
perivascular fibrosis. Gummata may be present. 

Summary. ‘The study of the material upon which we have worked, 
especially the anatomy of excised lymph nodes, permits a grouping of 
cases based upon the type of cell primarily responsible for the enlarge- 
ment. The groups into which the cases fall correspond first to a 
theoretical system, based upon what is possible when the compo- 
nent parts of lymphatic tissue become hyperplastic, and second, 
to types of pathological characters and clinical behavior. Such 
a classification, although founded upon work which has adduced 
no essentially new facts, establishes more firmly the nature of 
lymphadenopathies, since it is based upon tissues removed during 
life—therefore, during the natural activity of the morbid process. 
It may help to formulate a simpler scheme for these illy understood 
entities, and to reduce the number of terms employed in describ- 
ing them. No system can reach all variants from a type, especially 
in these diseases where so many confusing individual cases appear. 
The work also illustrates that certain of the leukemic and neo- 
plastic forms of lymphadenopathy cannot be diagnosed solely upon 
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clinical signs, but that data acquired by adenectomy must be 
available for this purpose. 
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A CONTRIBUTION TO THE PHYSIOLOGY OF THE 
PINEAL BODY. 


By Yosirame Izawa, M.D. 


OKAYAMA, 


(From the Anatomical Laboratory of the Okayama Medical School, 
Okayama, Japan.) 


Tue problem concerning the function of the pineal body is not 
yet definitely decided. The importance of the pineal body is, 
however, clear from the fact that its tumor is often attended by 
‘pineal disorder,’ namely premature development of primary 
and secondary sexual characters. 

A Historical Review of Experimental Results. Howell, the first 
to try the intravenous injection of pineal extract, records that its 
effect upon the blood-pressure is inconstant. Von Cyon® believes, 
as a consequence of the intravenous injection of pineal extract and 
of electrical stimulations, that the pineal body plays a role in 
preserving certain inorganic substances as organic compounds, and 
moreover, that it regulates the flow or cerebrospinal fluid in the 
third ventricle. In 1909 Dixon and Halliburton” examined the 
effect of pineal extract, but their results were negative so far as the 
blood-pressure, heart rate, respiration, the volume of the intestine, 
kidney and urine secretions are concerned. Jordan and Eyster® 
observed transitory diuresis and glycosuria after the injection of 
the pineal extract; and Otto and Scott” report similar results. 
Horrax™ states that intravenous injections of pineal extract would 
cause a constant but slight fall in blood-pressure. 

According to Dana and Berkley,” as well as to McCord, a 
prolonged administration of the pineal drug brings on a relatively 
rapid growth of the animals subjected to the experiments. Although 
no serious effects were observed in the animals subjected to the 
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administration of the pineal drug, the extirpation of the pineal 
body caused striking results. 

Biedl® and Dandy" subjected dogs, and Exner and Boesse," 
rabbits, to pinealectomy, but they obtained no affirmative results. 
On the other hand Sarteschi“ succeeded in getting positive results 
after pinealectomy. In 1913, he recorded that guinea-pigs and 
puppies subjected to the operation revealed an increase in body 
weight and in the size of the testes, but no change in the other 
endocrine glands. In papers by Foa'® we find that pinealectomized 
cocks showed a hastened maturity and crowed earlier than controls. 
Besides he observed a marked hypertrophy of the comb and testes 
in the cocks that were operated on, there was no change in the case 
of hens. The fact that pinealectomized rats showed an increase 
in weight of the testes was also recorded by him. These obser- 
vations were on the whole affirmed by Zoia. Recently Horrax” 
has obtained remarkable results after pinealectomy in many 
guinea-pigs and rats. His conclusions are as follows: “ Pineal- 
ectomized male guinea-pigs showed a hastened development of 
the sexual organs, manifested before maturity by a relative increase 
in size and weight, both of testes and seminal vesicles, over control 
pigs of the same litter. Histologically the testes and seminal 
vesicles of these animals, if taken before the age of sexual maturity, 
showed a more advanced physiological state than controls. 

Pinealectomized females appear to show a tendency to breed 
earlier than controls of the same age and weight.” 

Therefore it appears to be established that in pinealectomized 
young males the body weight and the size of the testes (in the case 
of cocks, the combs, and in the case of guinea-pigs, the seminal 
vesicles also), grow much more rapidly than in control animals. 
On the contrary no considerable change has been reported as yet 
in the case of females. 

In order to ascertain the function of the pineal body, both in 
young males and young females, I have undertaken the extir- 
pation of the pineal bodies in many chickens, males as well as 
females. In all, I performed the operation of pinealectomy on 
36 chickens ranging from four to five weeks of age. Besides these 
chickens 11 others of the same age and weight as those operated 
on were used for comparison. 

Method of Operation. The operation was conducted with careful 
aseptic precautions. The unanesthetized animal was wrapped 
with sterile gauze, and after shaving and applying of tincture of 
iodine, the skin on the posterior end of the skull was cut along the 
median line. Then the bone was so far removed as to allow the 
exposure of the posterior portion of the superior longitudinal sinus, 
where two lateral sinuses join. After a transverse section of this 
portion of the sinus had been made with small scissors, without 
ligating it, the under stump of the sinus wall was drawn out, which 
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manipulation permitted an exposure of the pineal body. This 
was grasped firmly with a small pair of forceps and gently pulled 
out, caution being taken not to snap it in two but to remove it 
whole. After the extraction of the organ, which was accompanied 
by a somewhat serious hemorrhage from the sinus, the wound was 
closed by suture of the skin. In the control animals also, the skull 
was opened in like manner, but the wound was immediately closed 
without opening up the dura mater. 


lia. 1.—Cocks (Case I), aged two hundred and ten days, one hundred and eighty- 
two days after operation. <A, pinealectomized cock; B, control. 


Postoperative Observations. Most of the pinealectomized chickens 
died shortly after the operation from intracranial hemorrhage. 
Only 4 (3 males and 1 female) survived the operation for any 
length of time. These were fed under the same conditions as the 
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control animals and the effects observed. Compared with the 
control chickens, the pinealectomized animals showed a retarded 
growth for a few weeks following the operation; but about a month 
later they began to grow more rapidly than the controls (with the 
exception of 1 male chicken in which the pineal body had not been 
entirely removed, as was revealed by the autopsy that was 


Fia. 2.—Cocks (Case II), aged two hundred and fifty-one days; two hundred and 
twenty days after operation. A, pinealectomized cock; B, control. 


made later). Their body weight became greater and their legs 
longer than in the case of the controls (Figs. 1 and 2). In the 2 
males whose pineal bodies were completely removed, the rapid 
development of the comb and the premature crow deserve special 
attention and they gave evidence of sexual instinct from thirty- 
one to fifty days before their controls. (See Table I.) 
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Autopsy Findings and Histological Examinations. Of the animals 
that survived, the pineal body was completely removed in 3 chickens, 
2 males and 1 female, as the autopsy testified. One of the males 
lived one hundred and eighty-two days, the second two hundred 
and twenty days, and the third one hundred and thirty days after 
the operation, whereupon all of them were killed, together with 


the controls. 


After weighing or measuring, the endocrine organs 


were fixed with formalin and sections of them stained with eosin- 


hematoxylin. 


Age of animal on day of —_—- 
indays. . 
On the day of killing the animal: 
Age in days ‘ 
Body weight in gm. . 
Weight of testes in gm. 
Relative weight of testes in gm. 
to a kg. of body weight 
Weight of ovary in gm. ; 
Length of Fallopian tube in cm. 
Weight of comb in gm. . 
Weight of hypophysis in gm. 
Relative weight in gm. to a = 
of body weight 
Weight of parathy roids in gm. 
Relative weight in gm. to a kg. 
of body weight , 
Weight of thyroid in gm. : 
Relative weight in gm. to a kg. 
of body weight 
Weight of suprarenal i in on. : 
Relative weight in gm. to a ~ 
of body weight ; 
Weight of thymus in gm. 
Relative weight in gm. to a kg. 
of body weight 
Weight of pancreas in gm. 
Relative weight in gm. to a ke. 
of body weight ae, 
Weight of bursa fabricii. 
Length of left femur in cm. 
Length of left tibio-tarsus in em. 
Length of left tarso-metatarsus 
inem. . 
Age of animal on the day when it 
crowed the first time, in days 


* Never crowed, 


TABLE I. 
Case I Case IT (#7) 
Sq 
ai 
2 
gc 
3) 
28 28 31 31 
210 210 251 | 251 
1820 1200 1950 1600 
14.3 1.49 18.0 7.0 
7.85 |1.24 9.7 |43 
0.012 0.015 0.012 |0.013 
0.0060 0.0125 0.0061 0.0081 
0.0078 0.0078 0.0090 0.0110 
0.0042 0.0058 0.0046 0.0058 
0.09 0.065 0.1 0.085 
0.049 0.054 0.051 0.053 
0.16 0.182 0.15 0.135 
0.081 0.151 0.077 0.084 
275 3.1 |2.7 
1.51 |1.41 (1.58 |1.7 
3.1 (3.25 40 
1.70 2.7 20 (23 
210 20 18 1.9 
10 9 ll 9 
13 10.5 «14 11 
rs 9 12 10 
185 * 205 240 


Case III ( 9) 
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an 

4 3 

35 35 

165 165 

1400 1050 
1.12 0.5 
16.0 9.0 
0.01 0.0085 
0.0071 0.0080 
0.020 0.015 
0.0142 0.0141 
0.12 0.05 
0.085 0.042 
0.135 0.085 
0.096 0.081 
1.85 1.9 
1.32 1.89 
2.8 2.82 
2.0 2.08 
1.5 1.7 
8.0 8.0 
9.0 8.5 
8.5 7.9 
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control animals and the effects observed. Compared with the 
control chickens, the pinealectomized animals showed a retarded 
growth for a few weeks following the operation, but about a month 
later they began to grow more rapidly than the controls (with the 
exception of 1 male chicken in which the pineal body had not been 
entirely removed, as was revealed by the autopsy that was 


Fia. 2.—Cocks (Case I1), aged two hundred and fifty-one days; two hundred and 
twenty days after operation. A, pinealectomized cock; B, control. 


made later). Their body weight became greater and their legs 
longer than in the case of the controls (Figs. 1 and 2). In the 2 
males whose pineal bodies were completely removed, the rapid 
development of the comb and the premature crow deserve special 
attention and they gave evidence of sexual instinct from thirty- 
one to fifty days before their controls. (See Table I.) 
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Autopsy Findings and Histological Examinations. Of the animals 
that survived, the pineal body was completely removed in 3 chickens, 
2 males and 1 female, as the autopsy testified. One of the males 
lived one hundred and eighty-two days, the second two hundred 
and twenty days, and the third one hundred and thirty days after 
the operation, whereupon all of them were killed, together with 
the controls. After weighing or measuring, the endocrine organs 
were fixed with formalin and sections of them stained with eosin- 


hematoxylin. 
TABLE I. 
Case I Case IT Case III ( 2) 
$4 $a oa 
ge | ge g 
Age of animal on day of a 
indays. . 28 28 31 | 31 35 35 
On the day of killing the animal: 
Gays 210 210 251 | 251 165 165 
Body weightingm.. . . . 1820 1200 1950 | 1600 1400 1050 
Weight of testesingm. . 14.3 1.49 18.0 |7.0 
Relative weight of testes in gm. 
to a kg. of body weight . . 7.85 1.24 9.7 14.3 
Weight of ovary in gm. 1.12 (0.5 
Length of Fallopian tube in em. Sas hi 16.0 9.0 
Weight of comb in gm. a Oe 0.7 16.0 (2.5 
Weight of hypophysisin gm. . 0.012 (0.015 0.012 |0.013 0.01 0.0085 
Relative weight in gm. to a “s 
of body weight . . . 0.0060 0.0125 0.0061 0.0081 0.0071 0.0080 
Weight of parathyroids in gm. 0.0078 |0.0078 0.0090 0.0110 0.020 0.015 
Relative weight in gm. to a ke. 
of body weight... 0.0042 0.0058 0.0046 0.0058 0.0142 0.0141 
Weight of thyroidin gm. . . 0.09 0.065 0.1 0.085 0.12 0.05 
Relative weight in gm. to a kg. 
of body weight . «. « ». 0.049 0.054 0.051 0.053 0.085 0.042 
Weight of suprarenal in gm. . 0.16 (0.182 0.15 0.135 0.135 0.085 
Relative weight in gm. to a kg. 
of body weight. . . 0.081 |0.151 0.077 |0.084 0.096 0.081 
Weight of thymus in gm. ; 2.75 1.7 3.1 2.7 1.85 1.9 
Relative weight in gm. to a ks. 
of body weight 1.41 1.58 /|1.7 1.32 1.89 
Weight of pancreas in gm. . 3.1 3.25 4.0 3.8 2.8 2.82 
Relative weight in gm. to a ke. 
of body weight . . . 1.70 |2.7 2.0 2.3 2.0 2.08 
Weight of bursa fabricii. . . 2.10 /|2.0 1.8 9 1.5 £7 
Length of left femurinem. . 10 9 ll 9 8.0 8.0 
Length of left tibio-tarsusinem. 13 10.5 14 ° a 8.5 
Length of left tarso-metatarsus 
in em. mi» 12 10 8.5 7.9 
Age of animal on the day when it 
crowed the first time, in days 185 * 205 240 


* Never crowed, 
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As seen in Table I, the development of the sexual organs (testes, 
ovary, and Fallopian tube) of the pinealectomized animals was most 
remarkable, as compared with the controls (Figs. 3 to 5). In the 
long Fallopian tube the voluminous ampullary part was sharply 


3.—Testes of the cocks belonging to Case I. The left, those of the pinealecto- 
mized animal; the right, those of the control. a, testes; 6, bursa fabricii. 


lia. 4.—Testes of the cocks belonging to Case II. The upper, those of the pineal- 
ectomized cock; the lower, those of the control. 
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contrasted with the slender upper portion, while the same tube 
in the control is not only short but uniformly slender through its 
whole length (Fig. 5). 

Microscopically, the seminiferous tubules were markedly dilated 
and contained several layers of epithelial cells showing all stages 
of spermatogenesis (Fig. 6, A). On the other hand those of the 
controls remained small and were almost filled with a few layers 
of not yet differentiated epithelium cells (Fig. 6, B). 

With regard to the interstitial cells of the testes, they seemed 
somewhat increased in number in the pinealectomized animals. 


Fia. 5.—Sexual organs of hens, aged twenty-three weeks, one hundred and fifty 
days after operation (Case III). Right, those of the pinealectomized hen; left 
those of the control. a, ovary; 6, Fallopian tube; c, bursa fabricii. 


In the section of ovary of the pinealectomized female, well 
developed follicles measuring more than 390u were often met with, 
some of them projecting above the surface of the ovary, while the 
same organ of the control contained no such follicle, the largest 
being less than 100u (compare Fig. 5). 

As to the other endocrine organs, it may be said that the dif- 
ference between the pinealectomized and control animals was slight 
or entirely absent. 

The pituitary bodies of the pinealectomized chickens remained 
normal, so far as their weight, size and structure were concerned, 
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Fia. 6.—Sections through the testes of the cocks belonging to Case I. <A, from 
the pinealectomized cock; B, from the control. 
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with the exception of Case I, where the gland of the pinealectomized 
animal seemed to contain more numerous eosinophile cells in the 
anterior lobe of the organ, than those of the control. Also, the 
thyroids of the pinealectomized chickens were generally a little 
heavier than those of the controls. Histologically the vesicles 
were lined with cubical or columnar epithelium cells and were 
distended and contained much colloid substance, while those of 
the controls were lined with flattened cells and remained small. 
With regard to the adrenal gland, in which the medullary and 
cortical elements were intermixed and formed columnar groups 
of cells, there was no clear distinction to be observed between the 
pinealectomized and the control animals, although the former 
seemed to possess slightly enlarged cell columns. Other endocrine 
organs, such as the parathyroids, thymus and pancreas, revealed 
no peculiar condition either macroscopically or microscopically, 
in the test animals. The same thing can be said regarding the 
bursa fabricii. 

Discussion. With respect to the male chickens, my results coin- 
cide with those of Foa and Zoia exactly, but concerning the female 
chickens the two authors state no change is to be observed as a 
result of pinealectomy. While Sarteschi reports that the pineal- 
ectomized females dislike copulation, Horrax says on the contrary 
in regard to guinea-pigs: “ Pinealectomized females appear to show 
a tendency to breed earlier than controls of the same age and 
weight.” 

Under these circumstances I lay stress on the finding in the case 
of the pinealectomized female chicken, namely a premature develop- 
ment of the sexual organs. Although the case is only a single one, 
the finding is so remarkable (see Fig. 5), that there remains little 
doubt of the fact that the pineal body acts as an inhibitory organ 
upon the sexual apparatus to young female animals as well as in 
the males. 

Concerning tumors, of the pineal body there are about 90 cases 
reported, so far as I know; but only 27 of them are cases occurring 
before puberty. Only 14 of these cases showed the pineal dis- 
order, (Oestreich-Slawyk,** Frankl-Hochwart,!” Ogle,3* Nagayo,” 
v. d. Bergh,” Boehm,’ Gutzeit,2 Odermatt,’” Raymond-Claude,” 
Bailey-Jelliffe,* Horrax,”* Goldzieher,”" Takeya,‘’ Holzhauer®); the 
others revealing no symptoms of sexual prematurity (Schearer,* 
Williamson,” Rydinger,* Lord,* Marburg,* Weigert,*® Falkson,"® 
Coats,* Gauderer,'® Zenner,®*' Hoesslin,** Laurence, Newmann,* 
Pappenheimer," Garrod,'* Giebel®). The existence of these nega- 
tive cases, however, does not prove the uninhibitory function of the 
pineal body in sexual development, for the pineal disorder would 
appear only when the other endocrine organs could not compen- 
sate for the loss of the pineal body. 
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In this connection it is interesting to refer to a case of hyper- 
pinealism which Prof. Kosaka* kindly permits me to quote. 

It concerns a man aged twenty-one years and four months, who 
died of tubercle of lungs and ribs. In spite of his age he seemed 
like a boy of only about thirteen years. There were no pubic 
hairs, the penis remained very small, the testes being only 1.5 cm., 
in length, 1.0 cm. in breadth and 0.9 em. in thickness. The develop- 
ment of the bones was very much retarded, so that a part of the 
skull still retained a membraneous state. As regards the pituitary 
body, thyroid gland, parathyroids, adrenals and pancreas, nothing 
particular was observed, only the pineal body showing a relatively 
strong development, its transverse diameter being 9 mm. and 
sagittal length 8 mm. Histologically it had a structure resembling 
that of a baby’s pineal body, the poorly cellulated lymph sinus- 
like portion remaining remarkably well-preserved, and the trabecule 
of the connective tissue scanty. This case indeed affords another 
proof of the abovementioned statement concerning the function 
of the pineal body. Nevertheless it appears somewhat strange 
that the above quoted 12 positive cases, and the case of Kosaka 
should all belong to the male sex, while no similar cases are known 
in women, with the exception of 1 reported by Askanazy and 
Brock.* 

According to these authors an idiot woman, who died of an 
epileptiform fit at the age of twenty-three years, had shown a pre- 
mature development of sexual character. When she was only ten 
years old the mamme became considerably enlarged, at the age of 
eleven the pubic hair appeared, and two years later she experienced 
menstruation. At autopsy the pineal body was found as a very 
rudimentary organ, its weight being only 0.04 gm., its length 3 mm. 
and its breadth 2 mm. The other endocrine organs revealed 
nothing uncommon except the thyroid gland which suffered from 
the change seen in Basedow’s disease. 

Although Askanazy himself is of another opinion, I think this 
‘ase supports the theory that the pineal body inhibits the pre- 
mature development of the sexual organs in the female as well as 
in the male; and I believe firmly that the theory is valid, for my 
experimental results in the case of the female chicken prove it 
conclusively. 

Summary. 1. Pinealectomized young cocks grow more rapidly 
than the controls, begin to crow prematurely, and show an earlier 
development of the combs and testes. 

2. Pinealectomized young hens reveal likewise a premature 
development of the ovary and Fallopian tube. 

3. In the pinealectomized chickens the endocrine organs, except 


* The report of this case will appear in the festival publication dedicated to 
Prof. S. Kure. 
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for the sexual glands, show nothing abnormal, or only a slight 
difference, as compared with those of the controls. 

4. Therefore it appears that the pineal body’s chief function is 
to repress the premature development of the sexual organs in the 
female as well as in the male. 
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THE RELATION OF ADDISON’S DISEASE TO AMYLOIDOSIS. 


By Morton McCurcueon, M.D. 
PHILADELPHIA. 


‘(From the McManes Laboratory of Pathology, University of Pennsylvania and 
the Laboratory of Postmortem Pathology of the Philadelphia General Hospital.) 


In spite of the differences of opinion that still prevail as to the 
essential pathological anatomy of Addison’s disease, it is generally 
agreed that the vast majority of cases are associated with bilateral 
destructive changes in the adrenal glands. Most frequently, 
these lesions are tuberculous; next in order come atrophic changes 
often due to inflammation and hemorrhage; less commonly, bilateral 
tumors are found. Among the rarer conditions, gummata, throm- 
bosis, and amyloid have been described. 

Amyloid infiltration of the adrenals is a fairly common finding 
in individuals who have shown no evidence of Addison’s disease. 
Such a condition is not infrequently met with in our autopsies in 
cases of widespread amyloidosis. The amyloid is present chiefly 
in the cortex, being deposited between the capillary walls and the 
parenchymatous cells. The latter undergo atrophy, presumably 
from pressure and from diminution of the blood supply. In the 
medulla, amyloid is present as a rule only in small amounts and 
about the bloodvessels. 

But the association of amyloidosis and Addison’s disease is an 
excessively rare one. Indeed only 2 cases have been found in the 
literature. 2 It should be instructive, therefore, to consider the 
relation of these two conditions. 

The rarity with which amyloidosis produces Addison's disease 
may be due to the fact that the amyloid lies mostly in the cortex, 
while the medulla escapes. This explanation would be in harmony 
with the views of Wiesel, who believed that Addison’s disease is 
always dependent upon lesions of the chromaffin system, whether 
within the medulla or elsewhere in the body.‘ Von Hansemann‘ 
and Karakascheff,> however, reported cases of clinically typical 
Addison’s disease in which the cortex was severely involved while 
the medulla remained intact. To this, Wiesel objected that these 
authors had not investigated the extra-adrenal chromaffin-tissue, 
changes which might have produced the symptoms. This objec- 
tion is hard to dispose of conclusively, but it must be recalled 
that in the human adult the adrenals contain the bulk of the chro- 
maffin-tissue; and if this be preserved, it is surprising that lesions 
of smaller chromaffin collections should suffice to determine the 
appearance of symptoms. 

Recently, Fahr and Reiche’ have reported 5 more cases of 
Addison’s disease, with cortical lesions and preserved medulla, 
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They concur in what is perhaps the most satisfactory opinion, 
that destruction of either part of the glands is likely to be followed 
after a shorter or longer interval by the appearance of Addison's 
disease. It seems probable that products of protein splitting, 
possibly toxic, are taken up by the adrenal cortex and worked over 
there, and that from this material the medulla then forms adrenalin. 
Interruption of this process at either stage might, then, lead to 
adrenal insufficiency. 

If, then, the cortical position of amyloid is inadequate to account 
for the non-appearance of Addison’s disease, we must look for 
another explanation. This is probably to be found in the fact 
that in amyloidosis there does not occur complete destruction of 
the cortical cells, but merely an atrophy and loss of some of them. 
The remaining cells are presumably capable in most cases of carry- 
ing on their necessary function. But in the case herewith reported, 
either due to excessive injury of the cortex, or to other unrecog- 
nized factors, the function of the cortex would seem to have broken 
down, and the characteristic symptoms followed. 


Report oF Cask.—J/istory.—R. 5., adult white female, aged 
fifty-three years, was admitted to the Philadelphia General Hospital 
complaining of weakness and swelling of legs and feet. 

She stated that she had been well until one year before admission, 
when she noticed muscular weakness, with some loss of weight. 


This was followed by marked swelling of both upper and lower 
extremities. About four weeks before admission epileptiform 
convulsions began to occur, during which the patient was uncon- 
scious. There was occasional vomiting. About this time, she 
noticed that the color of her skin was altered. 

The previous medical history was practically negative. 

Physical examination showed a very ill woman with bronzed 
skin, and dark patches on the mucous membrane of the mouth. 
She was edematous over the entire body. 

In the abdomen a mass was palpated in the region of the cecum. 
The reflexes were normal. The blood-pressure was 95. systolic, 
45 diastolic. On two subsequent examinations the systolic pressure 
was 95, diastolic 55 and 50. 

Laboratory Examinations. The urine showed a trace to a heavy 
cloud of albumin, a specific gravity of 1010 to 1018, a few hyaline 
‘asts, and variable numbers of leukocytes. Blood urea-nitrogen 
was 20 mg., uric acid 6.6 mg., chlorides 570 mg. Blood counts 
gave 3,960,000 and 3,270,000 red cells, hemoglobin 50 per cent, 
leukocytes 9450 and 6000, with 53 per cent polymorphonuclears. 
Blood and spinal fluid Wassermann were negative. 

Course. During her stay of three months in the hospital, the 
patient had a number of epileptiform convulsions, which could 
be controlled fairly well by sedatives. She grew gradually weaker, 
became semistuporous during the last week, and died. 
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Autopsy. At autopsy the chief findings were as follows: There 
was a diffuse bronzing of the skin, most marked over the abdomen 
and breasts, where the pigmentation was nearly black. The 
lower pole of the right kidney was occupied by a yellow tumor 
mass, measuring 10x 10x9cm. No metastasis of the tumor was 
found (but the brain was not examined). The adrenals were of 
normal size and shape, but of increased consistency. The cortex 
was pale yellow to gray. The amyloid reaction with Lugol’s 
solution was positive in the pulmonary artery, the walls of the 
cardiac chambers except the left ventricle, the aorta, spleen, liver, 
and left kidney. The adrenals gave a faintly positive reaction with 
the iodine solution. 

Histological examination of both adrenals showed a deposition in 
the cortex of a glassy homogenous material, occurring in streaks, 
which lay in the transverse axis of the gland. This substance 
gave the color-reaction for amyloid with iodine, methyl-violet, 
and cresyl echt violet. It was so plentiful in the zona fascicularis 
and zona reticularis that the adrenal cells were present only here 
and there, scattered through the hyaline material. Nuclei were 
in some cases well preserved, in others, pyknotic. The cytoplasm 
was indistinct and the cell outline indefinite. Here and there 
could be seen the remains of columns of adrenal cells, which had 
the usual vacuolated appearance. The zona glomerulosa was much 
less involved than the deeper layers. 

The medulla was scanty but well preserved, the cells staining 
normally. Amyloid was scanty, being chiefly confined to the walls 
of the bloodvessels, though extravascular collections of the material 
were seen in some places. 

A small collection of ganglion-cells was found outside the adrenal 
substance. Many of the cells had poorly staining nuclei and some 
of the cell-bodies were ragged in outline. 

Section of the kidney tumor showed a typical hypernephroma 
of the Grawitz type. 

Although amyloidosis is usually the result of chronic suppurating 
conditions, yet it is not very infrequently found in individuals with 
malignant tumors, such as hypernephroma. ‘That the tumor was 
responsible for the amyloidosis in this case cannot be doubted, since 
no tuberculous or suppurative lesions were found. 

Summary. 1. A case of Addison’s disease is reported, associated 
with widespread amyloidosis, which involved the cortex of both 
adrenals. 

2. The amyloidosis apparently resulted from a large hyper- 
nephroma. 

3. It is held likely that the rarity with which amyloid disease 
produces the Addison syndrome is not dependent on the preser- 
vation of the adrenal medulla, but rather on the fact that the cortex 
is not completely destroyed by the infiltration, many cell-groups 
escaping. 
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4. In the present instance, the destruction of cortex seems to 
have been severe enough to determine the appearance of Addison’s 
disease. 

The author is indebted to Dr. J. H. Musser, Jr., for the use of 
his clinical notes. 
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LYMPHATIC OBSTRUCTION: NON-PARASITIC 
ELEPHANTIASIS. 


By L. T. Gacer, M.D., 


NEW YORK. 


(Instructor in Medicine, Cornell University Medical College. From the Cornell 
Clinic.) 


Unper the names of “chronic trophedema,”! “cedeme dys- 
trophique,”? “elephantoid edema’ and “non-parasitic elephan- 
tiasis’”* has been described an edema occurring in non-tropical 
climates which is characterized by a slow, insidious onset and a 
chronic, painless non-inflammatory course. The edema is com- 
monly white and hard and free from tenderness on pressure. The 
lower extremities are most often involved and the subcutaneous 
tissues and to a lesser extent the skin are alone affected. Sensory 
changes are very rare. The general health is unimpaired, the 
common systemic diseases associated with edema are absent and the 
patient’s chief complaint is of the weight or size or unsightliness 
of the parts in which the chronic enlargement exists. 

Except for the lack of a hereditary or familial character, the 
diseases in this category present precisely the clinical picture 
described by Milroy,’ Meige,' Rolleston’? and Hope and French,’ 
and variously interpreted as due to trophic changes or vascular 
neurosis. 

In the past year we have had the opportunity of studying 5 
cases of chronic edema of the sporadic type, all quite lacking in 
history of inflammation, particularly of erysipelas or other skin 
affections. All of these patients were women who gave, in every 
case, a history of very gradual onset and exhibited varying degrees 
of persistent swelling of a duration of from nine months to over 
thirty years. 
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CasE I.—G. C., aged twenty-two years, female, single, Jewish, 
a saleswoman, was admitted to the Cornell Clinic on November 
3, 1921, with swelling of both legs of six years’ duration. 

Her family was free from similar disease. She was born in 
New York City, and in her first decade had had measles, pneu- 
monia and whooping-cough. In 1917, an acutely inflamed appen- 
dix was removed at the New York Hospital. No note of increased 
size of the legs was made at that time. The patient began to 
menstruate at fifteen years and her periods have been normal. 
She has had chronic constipation since childhood. 

At sixteen she first noticed swelling in both legs, and it occurred 
“all at once,” from ankles to hips on both sides. There was no 
pain, no redness nor any other evidence of inflammation. She 
went to many physicians and received many diagnoses, but the 
enlargement slowly progressed. She has remained at work con- 
stantly. 

Physical examination discloses a well-nourished girl, of good 
development and color. Her weight is 120 pounds. The upper 
extremities and the shoulder and pelvic girdles are normal in con- 
tour and without fat deposition. The heart and lungs are clear 
and all the findings are essentially normal, except for the lower 
extremities, which are twice the normal size and approximately 
equal. The skin remains fairly soft and is white. There is no 
pitting on pressure. The subcutaneous tissues are evidently 
thickened. There is no tenderness. The resistance suggests fatty 
overgrowth, but the remainder of the body is normal and there is 
no evidence of endocrine disturbance, particularly of myxedema or 
hypothyroidism. There is no enlargement of the inguinal nodes, 
and no evidence, in the form of thickening, of thrombosis of the 
femoral vein. The swelling does not involve the labia or abdominal 
wall. 

The roentgen-ray plate showed bony and muscular outlines of 
normal size, while the subcutaneous tissues varied from 1 to 13 
inches in thickness. The sella was negative. In the endocrine 
clinic no evidence of incretory gland disturbance was found; a 
chronic pelvic inflammatory condition related to the appendix was 
considered as a possible factor, causing lymphatic blockage, and 
the diagnosis of elephantiasis was accepted. The young woman 
will not consider surgical treatment; recently she has expended a 
considerable sum on “electricity,” without improvement. 


Case II.—A. M., aged fifty-two years, female, married, Ameri- 
can, an office manager, came to the clinic on May 15, 1922, because 
“her limbs were badly swollen and were getting worse.” 

In her family there was no similar condition. Her past history 
was one of excellent health. At the age of fourteen years, follow- 
ing a fall, she had a swelling of the left knee, which was placed in 
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a cast for six months, without improvement. The swelling went 
on until the entire left leg was involved, first from knee to thigh 
and then from knee to ankle. The patient was not aware of 
inflammation at any time and the enlargement has been free from 
pain. The condition progressed, and at the age of twenty-five 
years, eleven years after the onset, she was told she had kidney 
trouble. In 1901, she went through six weeks of typhoid fever 
without complications. In 1908, at the age of thirty-six years, 
she first noticed a swelling of the right ankle, and this went on 
until the enlargement reached the knee, beyond which it has not 
advanced. The size of her legs is affected by posture; she keeps 
her feet elevated at night in order to be able to get her shoes on 
in the morning. The advent of short skirts has accentuated the 
patient’s distress over her large extremities. Her weight has been 
stationary for five years. 

The physical examination shows a well-developed and well- 
nourished, but not obese, woman of middle age, without abnormal 
findings except for the marked enlargement of the lower extremi- 
ties, particularly from knees to ankles. The right calf at its mid- 
portion measures 19 inches and the left 22 inches in circumference. 
There is no pitting and no tenderness. The thighs are soft, perhaps 
slightly larger than normal. The skin over the legs is dry, firm, 
not to be picked up between the fingers, and very slightly red- 
dened. There are no enlargements of the inguinal nodes. Pelvic 
examinations have been negative repeatedly and the Wassermann 
test is negative. 


Case III.—J. F., aged twenty-three years, female, single, stenog- 
rapher, came to the clinic on June 15, 1922, because of swelling 
of the right leg of nine months’ duration. She had been told she 
had _ phlebitis. 

The family history is negative. The past history includes 
“St. Vitus’ dance’ for nine months at the age of fifteen years. 
She had no tonsillitis or rheumatic fever. Her cardio-respiratory 
and gastrointestinal history is entirely negative. Her menses 
began at fourteen years and she “grew up suddenly” in the year 
following. Her periods occur every twenty-eight days, last five 
days, with moderate flow and without pain. She was born and has 
always lived in New Jersey, and her habits are unexceptionable. 

The present illness began in September, 1921, when the patient 
noticed a swelling of the right ankle which was not associated with 
trauma or pain. The swelling progressed slowly and painlessly, 
and three months later there was a noticeable enlargement from 
the ankle to the hip. The patient believes her leg is still getting 
larger. It varies with posture, decreasing with elevation. At no 
time has there been tenderness, and no inflammation of the skin 
has been present. The girl complains of some stiffness in the 
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right hip. She has gained weight. At the time of the onset of 
the swelling in the ankle she thinks the right labium was slightly 
swollen. 

The examination discloses a moderately tall and slender girl, 
of fair development. Her weight is 111 pounds. Her color is 
good, the pupillary reactions are normal, the tonsils are small, 
the teeth are excellent and the thyroid is not felt. The heart, 
lungs and abdomen are without pathological findings. The right 
leg is swollen from the hip down. There is pitting on pressure 
over the right tibia. The skin remains soft and is not discolored. 
There are no varicosities. The inguinal nodes are not enlarged. 
The deep vessels in the groin are not palpably thickened. The 
left leg is normal. The comparative measurements are: Mid- 
thigh: right, 18 inches; left, 153 inches. Mid-calf: right, 14 inches; 
left, 12 inches. The knee-jerks are normal. The blood-pressure is 
108 systolic and 72 diastolic. There is a very faint trace of albumin 
in the urine. 

The diagnosis of lymphatic blockage was proposed and the 
question of curative treatment discussed. The patient has never 
returned for the surgical consultation, as she was directed by friends 
to a doctor who had just returned from a trip to the Orient and 
knew that her condition could not be elephantiasis. She has 
written that she is being treated for a thrombosed vein with ele- 
vation of the foot and tablets to “dissolve clot.’ A recent letter 
states that she feels better, but the swelling is still present. 


Case IV.—R. HL., aged fifty-eight vears, female, married, German, 
housewife, was admitted on July 20, 1922, with the complaint of 
swelling of the legs and backache. 

Of the family history, the patient remembered that a sister in 
Europe had a swelling of the legs but was ignorant of its nature. 
Her past history was one of robust health. She had born 11 
children without miscarriage, “ milk-leg’’ or other complications. 
The pain in the back was of some years’ standing. 

The present illness dated from 1920, when swelling of both legs 
became rather marked. By the time of her second visit, how- 
ever, she had remembered that she had noticed slight swelling, 
beginning twenty years previously, at the age of thirty-eight years. 
She had been treated in Bucharest and other Continental clinics 
without improvement. She had had no pain or inflammation, and 
she came to get medical attention only when a friend commented 
upon the size of her swollen feet. 

This patient is an obese woman, weighing 167 pounds. ‘The 
physical examination is essentially negative. There is no definite 
localization of the fat and no evidence of endocrinopathy. The 
thighs give normal measurements, 21 inches in their midportion on 
each side. From the knees to the ankles there is marked enlarge- 
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ment of both legs, measuring 15} inches at the midpoint of each 
calf. There is no pitting, no tenderness and little pigmentation. 
The subcutaneous tissues are thickened. There are slight super- 
ficial venous varicosities. No enlargement of the lymph nodes 
were made out in popliteal or inguinal regions. 

The urine and blood-pressure are normal. 


Case V.—N. W., aged twenty-eight years, female, single, Irish, 
telephone operator, came to the clinic on February 16, 1922, for 
a cold in the head This was relieved and the patient was not 
seen until October 30, 1922, when she returned for indigestion, 
and was sent to the department of medicine for the first time. 
Her family history was negative. Her past history was free from 
illness, except for influenza in 1919. Her present illness, “heavy 
stomach,” gas and occasional “cramps,” is of a year’s duration. 
She is afraid of cancer. Her physical examination is entirely nega- 
tive, except for marked enlargement of the legs below the knees. 
Questions regarding this bring out the facts that the swelling 
began at the age of fourteen years with the establishment of 
menstruation. There was slight tenderness of the skin at the 
beginning, but no inflammation and no fever. The size of the 
lower legs has always annoyed her and for the past two years has 
been increasing slightly. The legs are definitely larger at night 
than in the morning. At the present time the skin is slightly 
thickened, the subcutaneous tissues more so. There is no pitting 
at this examination and no tenderness. The blood-pressure is 104 
systolic and 62 diastolic. The urine is normal. 


The question at once arises whether such conditions as are 
presented in these patients may be grouped correctly under the 
heading of elephantiasis, a term which, of course, serves to call 
to mind the huge pachydermous enlargements associated with 
filariasis and lymphatic obstruction which give the tropical disease 
its name. The characteristic features of elephantiasis, strictly 
speaking, are two in number: Chronic edema and proliferation of 
the subcutaneous connective tissue secondary to this edema, and 
the pathological basis for the edema is the blocking of the lymph 
circulation. 

Manson? states that “lymph stasis alone does not produce 
elephantiasis,” by which he means a true hypertrophy of the 
subcutaneous tissue, for which “inflammation in an area of lym- 
phatic congestion is prerequisite.” He further states that “simple 
lymphatic edema in areas which have never become inflamed 
subsides readily enough on pressure or elevation.” 

Matas® defines elephantiasis at some length as “a progressive 
histopathological state or condition which is characterized by a 
chronic inflammatory fibrosis or hypertrophy of the hypocermal 
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and dermal connective tissue, which is preceded by and associated 
with lymphatic and venous stasis, and may be caused by any 
obstruction or mechanical interference with the return flow of the 
lymphatic and venous currents in the affected parts.” Matas also 
maintains that mechanical obstruction alone is not sufficient to 
cause this characteristic hypertrophy of the subcutaneous tissues, 
but that secondary and repeated bacterial invasion, usually strep- 
tococcal, is essential. Such secondary: infection, he states, is 
required whether the primary obstruction is due to filarie, to 
lymphangitis, to adenitis or to thrombophlebitis; and the tropical 
incidence of the disease is due not to filariasis chiefly, but to the 
greater exposure of the unclothed body to traumata, parasites and 
infections of the skin. 

That lymphatic obstruction alone may be the cause of persistent 
edema that is little or not at all relieved by such measures as 
elevation, compression and massage is shown by the disappearance 
of the edema when new channels are provided for lymph flow. 
Indeed, a brilliant chapter in the physiology of the lymph circu- 
lation has been contributed by recent surgery, and it is the possi- 
bility of great and permanent relief by an operative procedure 
attended by very little danger that makes the recognition of this 
disorder of importance. 

In the study of edema of the arm associated with the more 
chronic forms of mammary carcinoma, either with metastases to 
the axillary nodes or their excision, Handley'® was able to exclude 
venous obstruction as a factor by reason of the absence of edema 
after excision of the axillary vein or its total compression by can- 
cerous masses. By the use of silkworm gut as a means of replac- 
ing the occluded or absent superficial lymphatic channels, he met 
with notable success in reducing the edema. The same was not 
true when he and others attempted this means of drainage in the 
leg. But this work goes to show clearly enough that lymphatic 
blockage alone causes persistent edema and that the definition 
of elephantiasis will gain in clearness if venous obstruction as a 
cause is excluded. 

The treatment of chronic edema in the lower extremity was 
solved by Lanz" in a case of elephantiasis of five years’ duration. 
The onset had been slow and painless until the size and weight 
interfered with the man’s work. Elevation of the leg brought 
no result. Multiple incisions of the fascia lata and fascial strips 
into the marrow of the femur resulted in permanent relief of the 
edema. The operation served to confirm the anatomical observa- 
tions of Sappey” and the later studies of Delamére, Poirier and 
Cuneo," which showed the independence of the superficial and 
deep lymphatics of the extremities, the deep fascia forming an 
absolute barrier in contrast with views fairly commonly held of 
the free anastomosis of the lymphatic vessels. As another means 


206 GAGER: LYMPHATIC OBSTRUCTION 


of replacing lymph channels, Lanz suggested transplantation of 
the spermatic cord, with its rich lymphatics, to bridge an inguinal 
barrier. Although this was never knowingly carried out, it is 
of interest that one of Milroy’s series, a male born with edema 
of the foot, had testicular enlargement at maturity, and an opera- 
tion for removal of the testicle was followed by permanent dis- 
appearance of the edema. 

Kondoleon" followed with a simplified technic of fascial division 
and removal and reported a series of successes that have attracted 
general attention. From his large experience, Kondoleon divides 
elephantiasis into a milder form manifesting only lymph stasis 
and the more advanced sclerotic type—the result of connective- 
tissue proliferation. The causes of lymphatic obstruction in his 
cases included acute inflammations of the foot, tuberculosis of 
the knee-joint, total extirpation of the inguinal nodes and traumata. 
There was absence of any injury or inflammation in the case of a 
woman, aged thirty vears, with involvement of the entire right leg 
for ten years. The formation of new lymph channels after opera- 
tion was indicated in a patient with edema of fourteen years’ 
duration by the recurrence of the edema shortly after operation 
and its subsequent spontaneous subsidence. Kondoleon found the 
lymph stasis occurring chiefly at the fascia lata in his cases; the 
superficial layers of the fascia were thickened while the surface 
toward the muscle was always normal. The skin in these patients 
varied, but was in general moderately thickened, pale, hard and not 
to be picked up in folds. In one patient there was free exudation 
of a serous yellow fluid. 

Summarizing these cases that have come to operation and 
others reported by Matas,’ Sistrunk® and other surgeons in this 
country, conclusive evidence is presented of the role of lymphatic 
blockage in the production of persistent edema and subcutaneous 
thickening such as form the chief characteristics of the cases in 
our series. Following the grouping adopted by Bradbury,’ the 
vases that fail to give a history or signs of inflammation may be 
satisfactorily classified as non-parasitic elephantiasis in contrast 
with elephantiasis arabum of filarial origin and elephantiasis nos- 
tras following erysipelas or frank bacterial infection. When the 
dystrophic edemas and trophedemas of the French and English 
writers are considered in the light of the newer lymphatic knowledge, 
one is inclined, in the absence of definite neurological findings, to 
include these forms, as well as various isolated cases of unsatis- 
factorily explained chronic edema (myxedema fruste, Hertoghe, 
and segmentary edema, Debove) under the heading elephantiasis. 

The differential diagnosis of elephantiasis, or edema due to 
lymphatic obstruction, is of considerable interest. All of the 
many causes of edema are to be passed in review, and most of 
them, such as cardiac decompensation, renal disease, the blood 
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dyscrasias and nutritional disturbances can be promptly excluded. 
The edema that follows phlebitis is rarely of such long standing, 
or so firm in consistency, and here also there is rarely lacking a 
definite history of localized inflammation usually occurring after 
some primary disease. The question of obesity, either general and 
due ordinarily to sedentary life, and too much food, or localized 
and due to endocrine disturbances, notably hypothyroidism and 
hypopituitarism,’ '7 must be considered; but this can usually be 
decided from the history and the physical characteristics of the 
enlargement. Myxedema also is differentiated by its character- 
istic signs and history. The acute swellings, of the nature of 
angioneurotic edema, do not, of course, enter into consideration. 
There is a small group of edemas associated with disease of the 
central nervous system, with or without muscular paralyses, and 
probably due to vasomotor changes, as in the classical Ranvier 
section of the sciatic nerve after the femoral vein had been ligated. 
In another small group, called by Krehl'* “essential” edema, no 
explanation in the way of an external factor causing edema could 
be found. 

In the cases of this series the edema might be regarded as 
“essential” were it not for what has been definitely shown of 
lymphatic obstruction and its relief. One can only speculate why 
all of these cases occurred in women, and in 3 of them at the age 
of puberty. One of Sistrunk’s cases was a girl of seventeen years, 
whose right leg began to swell at the age of twelve without apparent 
cause, though she had infected tonsils. Benedict's’ two cases were 
women of middle age, with onset of unknown origin. Only one man 
in this clinic has been seen with edema of more than a few weeks’ 
duration, and that in a patient with recent pneumonia and typical 
femoral phlebitis. In these women, then, in the absence of ana- 
tomical evidence of obstruction such as enlarged nodes or lymph- 
angiectases and clinical manifestations, past or present, of infection, 
one must be content with suggesting chronic lymphadenitis, chronic 
lymphangitis, traumata and compression as the result of circulatory 
or inflammatory changes within the pelvis as etiological possibilities. 

The physiology of edema has been adequately discussed by 
numerous writers,'’ 2° and the basic fact is that when lymph pro- 
duction exceeds lymph absorption edema results. The production 
of lymph under the wide range of pathological conditions associated 
with edema has given rise to an equal diversity of theories record- 
ing its formation. During life only the great lymphatic trunks 
can be distinguished, and the study of the system post mortem 
has great technical difficulties. Consequently, the obscurity in 
which the lymphatics have remained in contrast with the other 
two great divisions of the circulatory system. It is necessary to 
remember, as Sabin®! has pointed out from her beautiful embryo- 
logical studies, that the lymphatic problem is a fundamental part 
of the vascular problem. 
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Summary. Five cases of persistent edema associated with 
thickening of the subcutaneous tissues and minor skin changes are 
reported. The edema is hard, white and not accompanied by 
sensory changes. The absence of frank inflammation at the onset 
or during the course of the disease is striking. The general simi- 
larity of these cases to what has been described as trophedema 
and dystrophic edema is pointed out. Except for the lack of a 
hereditary or familial character this type of edema bears a remark- 
able resemblance to the disease first described by Milroy. 
Edema as found in these patients, in the light of recent knowl- 
edge, appears to be due to obstruction of the lymphatic channels 
and may be classified as elephantiasis of a non-parasitic type. 
Surgical treatment of these cases alone gives a good prognosis as 
regards their cure. 
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AN ANATOMICAL BASIS FOR FUNCTIONAL MURMURS. 


By J. Ersrem, M.D., 


ATTENDING IN PEDIATRICS, VANDERBILT CLINIC; CHIEF OF PEDIATRICS AND CARDIAC 
CLINICS, BETH ISRAEL HOSPITAL, NEW YORK. 


THE interpretation of cardiac murmurs has always been of great 
interest and uncertainty. Errors in the diagnosis of murmurs 
are not infrequent and their clinical deductions are not always 
borne out by the pathological findings. All murmurs indicate 
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some abnormality in the cardiovascular structure. A murmur 
is an echo of a vibrating heart or bloodvessel, caused by the blood 
stream being compelled to detour its course, traverse a rough 
surface, or strike against an inefficient or relaxed valve. While 
a murmur does not always mean a sick heart and the absence of 
a murmur does not prove a sound heart, yet a murmuring heart 
shows that there is something out of order. A murmur may be 
consistent with perfect health, or it may presage a gradual cardiac 
decadence. 

In the routine examination of patients one frequently finds a 
cardiac murmur without any other evidence of heart disease to 
which the name of accidental, inorganic, hemic, or functional 
murmur has been applied. Accidental murmur is a meaningless 
term and should be discarded. Inorganic murmur is an ill-adapted 
term, as all changes in the heart are of a living character. Hemic 
murmur suggests that the murmur is caused by anemia. But not 
all anemic patients have murmurs. I have examined a number 
of anemic patients with a view to finding a cardiac murmur and 
have found a hemic murmur in a limited number of cases only 
and without any definite relation to the severity of the anemia. 
The anemia is probably a contributing factor and the real cause 
for the murmur may be found in some anomaly of the cardiac 
muscle tissue. Functional murmur has no generic significance 
unless it implies a definite cardiac function which, when disturbed, 
gives rise to a murmur. It is only when a murmur is caused by 
some abnormality in one of the physiological cardiac functions 
that the term functional murmur becomes intelligible. 

Functional disorders whether applied to cardiology, neurology, 
or to any other branch of medicine lacks clearness of meaning. 
As there is no living structure without function so there is no 
function without structure and disturbances of function must 
necessarily imply disturbances of structure whether they are per- 
ceptible or not. And functional murmurs must therefore have 
an anatomical substratum. 

The heart in its normal action is governed by the following five 
physiological functions: Stimulus production, excitability, con- 
ductivity, contractility, and tonicity. In concord with the skeletal 
muscle, the cardiac muscle is always in a state of tonus. The 
heart never relaxes entirely during its restful period or diastole. 
It always maintains a certain amount of tonic contraction. 

Any local or general disorder which will lower the physiological 
function of tonicity will give rise to a condition of atonia cordis 
or myatonia cordis. The heart is then unable to contract forcibly 
during systole and is unduly relaxed and dilated during diastole. 
There may be a certain amount of residual blood in the ventricles 
after cardiac contraction. With each impact of blood during 
systole the relaxed heart and its valves vibrate and there may be 
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a slight regurgitation. This cardiac vibration gives rise to a soft 
blowing systolic murmur which has received a variety of names. 
But since the murmur is the result of some alteration in a physio- 
logical cardiac function, namely, tonicity, the term functional mur- 
mur has the nearest claim. 

Whether the so-called functional murmur with its possible 
slight regurgitation serves some useful purpose in the mechanism 
of the heart and in that sense it is purely physiological, or it borders 
on the realm of the pathological, is still a mooted point. Patients 
are frequently seen who for many years have this blowing systolic 
murmur with no apparent impeirment of health. In others with 
the same kind of murmur there is evidence of a general muscular 
weakness, the blood-pressure is low, and there is a drooping of 
the heart and abdominal organs. 

In all cases of functional murmurs there is evidently no anatom- 
ical damage or circulatory inefficiency, but a condition of a lower 
grade of cardiac tonus. This may be a congenital peculiarity of 
the cardiac musculature, as the soft blowing systolic murmur is 
quite frequently heard in infants and young children and persists 
to adult life. The presence of this murmur in early life and its 
persistence for many years suggests a congenital origin. The 
acquired functional murmurs which are heard in older children 
and adults may be caused by febrile conditions, cardiac fatigue, 
anemia, malnutrition, improper cardiac innervation, and by hypo- 
adrenia, when acting on a heart of poor muscular tonicity. This 
murmur usually disappears with the removal of the cause which 
lowered the muscle strength. 

The murmur may be heard in any of the valvular regions but 
especially in the mitral and pulmonic areas. The diagnosis of a 
functional murmur is occasionally difficult. Endocardial and 
myocardial murmurs, during good compensation, and certain 
cardiopulmonary murmurs, may at times, be indistinguishable 
from functional murmurs. But if to the objective sign of a soft 
blowing systolic murmur, limited in its extent, in a heart of normal 
dimensions, there will be added the health of the patient and his 
previous history, the diagnosis will become comparatively easy. 
It is the patient behind the murmur that makes the diagnosis in 
doubtful cases. 

As tonicity is one of the primary physiological functions of all 
muscle tissue and is an inherent quality of cardiac muscle, a myo- 
genic property, a lowering of muscle tone must effect the final 
anatomical unit, the muscle fiber. Since the indefinite group of 
murmurs which are known as accidental, inorganic, hemic, or 
functional may be caused by a lack of cardiac tonus, the term 
myatonic murmur, to take the place of the miscellaneous names, 
would perhaps be more appropriate. It would at once suggest a 
physiological dysfunction and an anatomical basis. 
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Summary. In brief, a murmur is frequently heard in children 
and young adults which cannot be traced to embryological cardiac 
malformation, endocardial valvular deformity, or to myocardial 
disease. Because of its uncertain etiology it has received many 
names which are used carelessly and interchangeably. The 
uncertainty in the origin of this murmur has also led to its being 
either totally disregarded or too seriously evaluated. It is there- 
fore of considerable importance for theoretical as well as for practical 
reasons to put this murmur on a certain scientific basis. 

Since nothing constant or definite has been found in the heart 
or in its circulating fluid to account for this murmur, it is evi- 
dently not caused by pathological changes in the cardiac structure, 
but by physiological disorders in some function of the cardiac muscle 
tissue; that is, by physiological dysfunction in the cardiac anatomy. 
Atonia cordis, or a deficiency in the physiological function of cardiac 
tonus may be the basis for this murmur. Cardiac hypotonia 
may be of congenital origin or caused by malnutrition, anemia, 
cardiac fatigue, hypoadrenia, improper nerve control, or by febrile 
diseases. An atonic, relaxed heart will be unduly stretched by 
the sudden intraventricular impact during systole and give rise 
to abnormal vibratory movements and to a soft systolic murmur. 
The murmur will appear or disappear with the underlying condition 
that lowered the cardiac muscle strength. This is probably the 
origin of the oft-heard systolic murmur on which was bestowed 
a variety of names. But since the origin may be traced to a 
defective cardiomuscular tonicity, the condition may properly 
be called myatonia cordis, and the murmur itself myatonic murmur. 
The diagnosis rests on the fact that the murmur is an isolated 
objective sign without subjective symptoms and without a history 
of a previous heart-damaging illness. The prognosis is generally 
good, but there is always an element of uncertainty, because a per- 
fectly normal heart does not murmur. The treatment is that of 
the patient and not of the heart. 


PAROXYSMAL VENTRICULAR TACHYCARDIA: 
Report of a Case of Unusual Type. 


By Davin FeLBerBaum, M.D. 
NEW YORK, N. Y. 
(From the Medical Division of the Montefiore Hospital for Chronic Diseases.) 


PasROXYSMAL tachycardia of ventricular origin is sufficiently 
uncommon to warrant the reporting of isolated cases. It can only 
be definitely differentiated from that of auricular origin by means 
of the electrocardiograph. It is the result of a rapid and regular 
succession of ventricular ectopic beats. 
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The relative frequency of its occurrence may be judged by the 
following statistics. Among 2400 soldiers invalided during the 
recent war for D.A.H. and V.D.H., Hume found 6 cases of par- 
oxysmal tachycardia, which he described as of ventricular origin. 
In 3 of these cases electrocardiograms were obtained, 2 of which 
were undoubtedly cases of this condition. Willius gives the occur- 
rence as .04 per cent of all abnormal electrocardiograms encoun- 
tered at the Mayo Clinic. Hart records 1 case in a series of 17 
cases of paroxysmal tachycardias, while Vaughan found 2 among 18. 

The incidence of this type of arrythmia is definitely less frequent 
than the foregoing statistics would indicate. In a recent review 
of this subject made by Robinson and Hermann of all the cases 
of paroxysmal tachycardia of ventricular origin which were pre- 
viously published with electrocardiograms they have come to a 
similar conclusion. Of 16 cases so recorded only 6 were acceptable 
by them as undoubted cases of paroxysmal tachycardia of ventric- 
ular origin; while 6 other cases were considered as probable. 

This is explained by the fact that isolated auricular extrasystoles 
may at times be followed by varying degrees of blocking in the 
ventricular conduction system, as originally pointed out by Hewlet. 
Furthermore, electrocardiographic studies have shown that this 
disturbance may be limited to either branch of His’s bundle and 
will be recognized as aberration of the ventricular complexes. In 
high grade tachycardia the conduction through the ventricles is 
more likely to become defective and aberrations of the ventricular 
complexes appear in the electrocardiograms. In a_ prolonged 
paroxysm it is manifestly impossible, because the aberrations 
resemble closely ventricular extrasystoles, to distinguish an auric- 
ular from a ventricular paroxysm of tachycardia, unless distinct 
evidences of the auricular activity are visible at a slower and 
independent rate. The most certain way of unravelling the tachy- 
cardia is by careful analysis of the onset or offset of an attack, 
especially the type of extrasystoles occurring during these tran- 
sitional stages. If these are typically ventricular in form and 
identical with those occurring during the spell, we can be reasonably 
certain that the site of impulse formation during the abnormal 
rhythm is in the ventricles. Unfortunately it is not always possible 
to record these transitions and many cases must be left in doubt. 
In cases of established auricular fibrillation such difficulties as a 
rule do not arise, the tachycardia, if paroxysmal is unquestionably 
ventricular in origin. 

The following tabulation shows at a glance the essential clinical 
and pathological data of all the cases reported in the literature 
with graphic records.* 

* Since this article was accepted for publication another case appeared in the 
literature. This was an undoubted case of ventricular tachycardia, the site of 


origin of the abnormal rhythm was in the right ventricle, and caused retrograde 
contraction of the auricles. The attacks were successfully controlled by quinidine. 

Eprrors’ Norr.—Four cases have recently been reported by C. C. Wolferth and 
T. M. MeMillan (Arch. Int. Med., 1923, 31, 184) and one by Gallivardin (Arch. 
d. mal. du ceur, 1922, 15, 298.) 
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The condition is very much more frequent in males, and in all 
the cases except those reported by Hume, the patients presented 
evident symptoms of grave cardiac involvement. The death- 
rate has been extremely high. The frequent occurrence of coronary 
disease in this condition is to be noted, and is significant in view 
of the experimental production in animals of ventricular tachy- 
cardia by ligation of the coronary arteries. Syphilis has been a 
factor in a few cases. The possibility of digitalis producing parox- 
ysmal tachycardia is discussed by Hart, Vaughan and Schwensen. 
It is known that experimentally paroxysms of ventricular tachy- 
cardia can be produced by chloroform, digitalis and strophanthin. 
In hearts that are badly decompensated, showing high degree of 
myocardial degeneration with extreme dilatation and in which 
digitalis medication is pushed, toxic effects are easily induced, such 
as coupling and even ventricular tachycardia (D. Danielopolu). 

In all the cases so far published with electrocardiograms, the 
paroxysm was produced in a single focus arising in either ventricle, 
most frequently the left. The case which we observed at the 
Montefiore Hospital was unique and only recently Schwensen 
reported a similar case. In both the paroxysms were the results 
of alternately recurring right and left ventricular extrasystoles. 


Reporr.—H. G., female, aged fifty-four years, housewife, 
was admitted to the Montefiore Hospital December 30, 1920, com- 
plaining of the typical train of symptoms due to cardiac decompen- 
sation; namely general weakness, attacks of palpitation, dyspnea, 
orthopnea, swelling of the feet, ascitis, insomnia and frequency of 
urination. The family history was essentially negative. 

Past Ilistory. She had had no serious illness until the onset of 
the present trouble. Menses appeared at twelve years, menapause 
at fifty vears. She was married at twenty years, had 10 pregnancies, 
with 7 living children. She had 1 miscarriage, 2} months, 10 
years previously. Deliveries and puerperia were normal. There 
was no venereal history. She had always worked hard, had insuf- 
ficient sleep and kept irregular hours. Was moderate in all other 
respects. 

Present Illness. About six years previous to admission, after 
a hard day’s work, patient had a sudden attack of faintness. Fol- 
lowing this she was bedridden for six weeks. She had great dif- 
ficulty in using her left arm and leg. The left eye remained open 
and her mouth was drawn toward the left. She had difficulty in 
speaking and chewing. At the end of about six weeks the symp- 
toms cleared up. The following year the patient was able to go 
about her usual duties although she did not feel as strong as formerly. 
Three years ago she had a sudden attack of dyspnea, with cough 
and weakness, but no edema. A few weeks of rest cleared up the 
symptoms, the patient again resumed her work and since then 
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has had several similar attacks, feeling always weaker after each 
one. In August, 1920, she had a final attack and this time the 
dyspnea, cough and weakness were accompanied by palpitation, 
edema and ascites. A few weeks in one of the hospitals of the city 
resulted in the clearing up of the symptoms, except the weakness 
and shortness of breath. two weeks before her entrance into 
Montefiore Hospital, the ascites returned and she was barely able 
to be up and about. 

Physical Examination. The patient appeared much older than 
her age of fifty-four years. She was of medium stature, poor nutri- 
tion and the mucous membranes were slightly cyanotic. The 
nose and throat were essentially negative but all the teeth were 
missing. The pupils were slightly irregular, the right one being 
smaller and reacted sluggishly to light. There was a fulness and 
pulsation in the vessels of the neck, both venous and arterial. 

The thorax was symmetrical and of fair size. The lungs revealed 
some dulness at both bases, where there were a few moist rales. 
The cardiac impulse was poorly discernible, diffused and the 
maximum impulse was felt in the sixth space in the anterior axillary 
line. No thrills were palpable. The transverse diameters were 
much enlarged. The heart was fibrillating, rapid and a systolic 
murmur was audible, best heard over the apex and transmitted 
into the axilla. The pulse deficit varied between 10 and 20 beats. 
The radials were thickened and the blood-pressure was 175/75. 

The abdomen was pendulous; diastasis of the recti was marked. 
The dependent portions were edematous. The liver’s sharp edge 
was palpable about four fingers below the costal margin, not pul- 
sating but tender. The spleen and kidney were not felt and there 
was no ascites. There was slight edema of the lower limbs, and 
cyanosis of the nail beds. Neurological examination was essen- 
tially negative. 

The urine was acid, the specific gravity varied from 1010 to 1025. 
There was always a trace of albumen but no sugar. During the 
last week blood cells were present, hyalin and a few granular casts 
were constantly seen. 

The Wassermann reaction was negative. 

The diagnosis was arteriosclerosis, chronic nephritis, endomyo- 
‘ardial disease with mitral insufficiency, auricular fibrillation and 
hypertension. Terminal paroxysmal ventricular tachycardia. 

The first electrocardiograms were taken on January 7, 1921, 
and showed a typical auricular fibrillation of a fine character, with 
a left ventricular predominance. The rate of the heart varied 
between 94 and 150. The rhythm was completely irregular, but 
no premature beats occurred at this time. Fig. 1. 

Course. During the first two months of her stay in the hospital, 
the patient improved considerably under medication with digitalis 
and theobromin sodium salicylate. The heart-rate became slower 
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and the dypsnea and other subjective symptoms diminished in 
severity. During the month of February, she developed an acute 
psychosis, lasting about two weeks and characterized by sleepless- 
ness, irritability, disorientation and noisy delirium. With this 
her compensation suffered greatly, the pulse deficit increased and 
the edema of the limbs reappeared. There was an accumulation 
of fluid in the left pleural cavity, but not sufficient for aspiration. 
Her mental condition gradually cleared up, following which heavy 


Fig. 1.—Record obtained January 7, 1921. Auricular fibrillation. Left ventricular 
preponderance. 


doses of digitalis, theobromin sodium salicylate and a Carrel diet 
were instituted for the progressive edema. In spite of this the 
pulse remained rapid, irregular and a large pulse deficit was con- 
stant. The urine became very scanty and almost a complete 
anuria set in. 

The Paroxysms. On March 18, 1921, the first attack of parox- 
ysmal tachycardia occurred. The patient complained of abdominal 
pain, the pulse-rate suddenly rose to 150 per minute, and curiously 
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became absolutely regular. On the following day she vomited, 
the heart remained at 150 at the apex and it was noted that all 
the beats came through at the radials. These regularities of the 
pulse continued for varying periods during the day and would 
come and go suddenly. During the next few days the patient 
continued having tachycardia at irregular periods. By now the 
edema had increased decidedly, the orthopnea was very distress- 
ing, she was very uncomfortable and markedly cyanotic. Up to 
this time digitalis had been continuously administered in the form 
of tincture of digitalis, 30 minims thrice daily. This was begun 
on December 30, and discontinued March 20, 1921. The following 
day tachycardia had ceased, the pulse was 88 at the apex and 66 
at the wrist. It was extremely irregular and numerous extra- 
systoles were made out. On March 22, the paroxysms returned, 
but at very irregular intervals. These periods continued until 
April 9, from which date the tachycardia became constant, the 
rate varied from 140 to 180 per minute, the pulse remaining con- 
stantly regular. The condition of the patient progressively grew 
worse, the apex of the heart passed out into the posterior axillary 
line and the liver rapidly enlarged and pulsated. Emaciation 
became extreme and she died on April 12, 1921. Autopsy was 
not obtainable. 

ELECTROCARDIOGRAPHIC FINDINGS AND Discussion. ‘The second 
series of records (Fig. 2 )were made on March 20, 1921, two days 
after the onset of paroxysms. These showed a very striking and 
unusual picture, which is best revealed in the third lead. The 
tachycardia was of sudden onset and was preceded by anomolous 
deflections identical with those of the paroxysms, and had the 
appearance of typical ventricular extrasystoles. They arise from 
both ventricles, and during the paroxysm these anomolous 
deflections succeed each other alternately in a regular fashion and 
apparently the stimuli producing the arrhythmia travelled to each 
ventricle alternately with perfect sequence. 

Another series (Fig. 3) of electrocardiograms were obtained on 
March 23, 1921. The paroxysms were short and came on at 
irregular periods. The rhythm was extremely irregular between 
the attacks. This irregularity was the result of groups of extra- 
systoles forming bigemini or trigemini, and arising from multiple 
foci. In the third derivation we were fortunate in obtaining a 
paroxysm. The type of deflections were reproduced with most 
characteristic exactness, and the picture was identical with that 
obtained on March 20. During the irregular periods the coupling 
seen was very much like that of digitalis intoxication, and it is 
very suggestive that perhaps digitalis was the precipating factor 
in inducing the paroxysm in our case. Recently, in experiments 
on cats with intramuscular injections of strophanthin, electro- 
cardiograms were obtained in which a ventricular tachycardia was 
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induced, and the deflections alternated in a similar fashion, as seen 
in this patient. (Fig. 4.) Schwensen mentions that Lewis and 


Fig. 2.—Paroxysm recorded March 20, 1921. Leads 1,2 and 3. In Lead 3 (the 
last 2 records) the onset of a paroxysm is shown, preceded by premature beats simi- 
lar to those seen in the continued paroxysm as depicted in the last record. 
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Fig. 3.—Record made March 23, 1921. 


in Leads. 


1 and 2 show groups of extrasystoles different frony the paroxysm, which is recorded 


Heart is beating very irregularly. 


Leads 2 and 3 are each represented by 2 records. 
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Levy in experiments with chloroform vapors obtained a similar 
record. 

In paroxysmal tachycardia of ventricular origin hitherto de- 
scribed, the site of the dominant rhythm has been in a single center 
in either ventricle; in the majority of the cases in the left ventricle. 
In our case, in order to cause this curious picture, as a result of a 
true ventricular extrasystole, we must assume that there are two 
independent foci, one in either ventricle, which initiate the con- 
traction alternately in an orderly manner. 

Ventricular types of extrasystoles are the more common forms 
of ectopic beats and in isolated cases may arise from more than one 
situation in the ventricles, occasionally in both ventricles in a given 
‘ase. Succession of ventricular extrasystoles are uncommon, 
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Fig. 4.—Lead 2 of a paroxysm of ventricular tachycardia induced in a cat follow- 
ing injection of .00234 gm. Strophanthin in oil. Cat died suddenly, immediately 
after record was obtained, August 18, 1922. 


even from a single focus. It is extremely rare to encounter extra- 
systoles succeeding each other from both ventricles even for two 
beats. In a review of all the ventricular extrasystoles recorded 
at the Montefiore Hospital, such alternations occur in 2 cases out 
of a series of 35 ventricular extrasystoles. It is evident from the 
foregoing discussion that such an alternation of ventricular extra- 
systoles can occur, both clinically and experimentally but the con- 
tinuous alternation for a long period is a very rare and unique 
phenemonon, only one other case so far having been reported. 
As stated above, the anomalous beats seen in our case preceding 
the paroxysm had all the appearances of ectopic ventricular beats, 
and arise in both ventricles; they are identical in form to those seen 
during the paroxysm, and as the auricles are in a state of fibrilla- 
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tion and cannot induce a paroxysmal tachycardia, it is unquestion- 
ably certain that we are dealing with a ventricular tachycardia. 

The mechanism producing this alternation is problematic. A 
possible theory that suggests itself is that each ectopic center, 
because of the extreme rapidity of the impulse formation, alter- 
nately become exhausted and recovers; so that the pacemaker 
shifts sequentially in an orderly way from ventricle to ventricle. 

Another mechanism which must be recognized as a plausible 
explanation, in such a case, is that we are dealing with a single 
focus giving rise to the paroxysm situated somewhere in the main 
stem of His’s bundle, or perhaps, in the auriculoventricular node. 
Due to defective conduction through these stems of the bundle, 
the impulse starting the paroxysm is forced to travel down one 
of the branches. The next impulse coming on rapidly finds this 
refractory, as it has not had sufficient time to recover, the excitation 
wave takes the opposite branch and initiates a contraction. By 
this time the first stem has recovered and is again receptive, while 
the second branch is now exhausted and refractive; and so the 
impulse sways from side to side. Against this hypothesis, we must 
note that both the isolated extrasystoles and the deflections during 
the attacks have not the appearance usually ascribed to bundle- 
branch blocks. The time interval is short, only .OS second, and 
there are no aberrations. Furthermore, if these were levo- and 
dextrograms, the algebraic summation of the two should give rise 
to a normal ventricular deflection as presented by the patient. 
This was not found to be the case when the deflections in three 
leads were exactly plotted out according to the method described 
by Lewis. 

Conclusions. We have presented a case of paroxysmal ventricular 
tachycardia in which the impulse travels alternately and regularly 
through each ventricle. Only one other case of a similar nature 
has so far been recorded. The mechanism of its production has 
been discussed. Digitalis intoxication is a possible cause in pro- 
ducing this serious arrhythmia. The danger lies in the transition 
of the paroxysm into ventricular fibrillation and sudden death. 
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COSTODIAPHRAGMATIC ADHESIONS AND THEIR INFLUENCE 
ON THE RESPIRATORY FUNCTION. 


By S. Mippieton, M.D., 


MADISON, WIS. 


(From the Department of Clinical Medicine, University of Wisconsin, 
Madison, Wis.) 


By reason of its important anatomical relations and physiological 
functions, the diaphragm ranks second only to the heart among 
muscular structures. Its origin from the lower six ribs and their 
cartilages, the ensiform cartilage and the upper lumbar vertebre 
and its insertion, after a dome-like course, into the central tendon, 
determine the piston action, by which its contraction increases 
the vertical diameter of the thorax. The dome of this fibro- 
muscular septum is maintained through the negative intrapleural 
and the positive intraperitoneal pressures. The are of the dome 
remains relatively constant in all phases of respiration (except 
forced inspiration) because of the compensatory changes in pressure 
upon either side and the moulding of the dome to the underlying 
liver and spleen. 

The share of the diaphragm in respiration has been a mooted 
point for many years. Obviously, the ascent of the ribs upon 
inspiration, which leads primarily to an increase in the antero- 
posterior and lateral diameters of the chest, would appreciably 
decrease the vertical diameter were it not for the downward sweep 
of the contracting diaphragm. Its origin from the lower six ribs 
leads to their fixation on descent of the diaphragm. Fick! held 
that the ascent of the ribs occurring simultaneously with descent 
of the diaphragm creates an illusion of much greater movement 
in the latter than actually occurs. Upon this ground alone, he 
maintained that the inspiratory importance of the diaphragm had 
been greatly exaggerated. Hutchinson,? in discussing his remark- 
able paper upon vital capacity, expressed the opinion that “ ordi- 


| 


MIDDLETON: COSTODIAPHRAGMATIC ADHESIONS 223 


nary breathing in men was entirely abdominal or diaphragmatic, 
but the contrary in deep breathing.” He felt that inward move- 
ment of the anterior abdominal wall upon deep inspiration pre- 
cluded downward movement of the diaphragm. Sewall and 
Pollard® presented a series of separate vital capacity readings for 
costal and diaphragmatic respiration in the same individuals. 
The physical difficulties encountered and the methods of control 
were not stated. They concluded that the vital capacity of costal 
breathing is greater than that of diaphragmatic breathing, thus 
accounting for the increase in the costal type with sudden respi- 
ratory stress. Fluoroscopical control of such experiments would 
seem imperative; under any circumstance, the existence of even 
normal diaphragmatic tonus would vitiate so-called uncomplicated 
costal respiration figures. 

Expansion of the lower lobes and the dorsal portion of the upper 
lobes is admittedly dependent upon diaphragmatic contraction.‘ 
Furthermore, Meltzer’ showed that intrapleural negative pressure 
in rabbits increased as the diaphragm was approached. He also 
determined that changes in intrapleural negative pressure upon 
inspiration were first and most felt at the base. From these 
observations, Meltzer divided the lung into surfaces of direct and 
of indirect expansion. Expanding force would obviously be exerted 
more markedly on surfaces of direct expansion. Interesting sub- 
stantiation of this point might be derived from Keith’s* quotation 
of Oppel’s figures upon the greater dimensions of the basal infun- 
dibula (to use the former’s obsolete nomenclature), as compared 
with the apical infundibula, could these data be confirmed in the 
original source. Unfortunately, reference to Oppel’ reveals no 
corroborative figures. (Three years old: Apical infundibula, 0.12 
mm.; basal infundibula, 0.38 mm. in diameter. Seventy years 
old: 0.45 mm. for the apical and 0.85 mm. for basal.) However, 
Oppel has included identical measurements under Rossignol’s tables 
of dimensions for the different parts of the individual infundibulum 
(“fundus” and “ miinding’’). 

Attempts to accurately estimate the part played by the dia- 
phragm in respiration have followed certain mathematical lines. 
Fick! has pointed out that the diaphragm moves 1.5 em. in quiet 
respiration and 3 cm. on forced inspiration. Keith determined 
an area of 250 sq. cm. of the diaphragm to be in contact with the 
lungs. In this event, a descent of 10 mm. in the diaphragm would 
increase the thoracic space by 250 ce. Keith concluded that if 
400 cc. be taken as the normal tidal air, the diaphragm must be 
considered a large factor in quiet respiration. Hultkrantz’ deter- 
mined a sweep of 10 cm. between the levels of the diaphragm on 
forced inspiration and forced expiration. He divided the respira- 
tory responsibility of a 490-cc breath into 320 ce from the thoracic 
movement and 170 cc from the diaphragmatic descent. 
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From any angle, it must be apparent that the diaphragm plays 
a considerable part in respiration. Yet not until Hoover’ ® pub- 
lished his convincing observations upon the activation of the dia- 
phragm was this important structure studied clinically to any 
degree. The methods of approach to its accurate study are 
several. The forward thrust of the abdomen upon inspiration 
has long been considered a measure of diaphragmatic activity. 
Litten’s phenomenon demonstrates clearly the inspiratory descent 
of the diaphragm. The shape of the dome of the diaphragm 
may be determined by observation of the changes in the subcostal 
angle upon inspiration. Opposing the time-honored conclusion of 
Duchenne,'’ Hoover clearly demonstrated that activation of the 
diaphragm induced inward movement of the hypochondria. The 
external intercostal muscles, by their bucket-handle influence upon 
the ribs, tend to widen the subcostal angle upon inspiration. The 
sum total of the opposed actions of the intercostal muscles and 
the diaphragm on the costal margins is slightly in favor of the 
intercostals, so that with normal relations of the concerned parts 
there should be slight movement of the costal margins outward 
upon inspiration. This advantage is easily disturbed by changes 
in the position of the diaphragm, synechie or alterations in the 
muscular efficiency of either element in this delicate balance. 
Hence, an increasing importance must be accorded to observations 
of the changes in the subcostal angle upon respiration. Hoover 
utilizes this study in determining the form of the diaphragm rather 
than its gross function. 

To these methods of study, based upon inspection, must be 
added the information gathered by palpation, percussion and 
roentgenological examination. Palpation will reinforce inspec- 
tion in the above determinations and to them add the increase in 
extent of tactile fremitus determined by the increased vertical 
diameter of the thorax upon the descent of the diaphragm. Per- 
cussion will roughly gauge the movement of the diaphragm with 
respiration. Fluoroscopy is of paramount importance in studying 
the contour and the extent and regularity of movement of the 
diaphragm. Roentgenograms have a more limited field in deter- 
mining the form and the position of this muscle. 

Notwithstanding the development of our knowledge of and 
interest in phrenic function, but few contributions of a clinical 
nature have been added to the literature. Notable among these 
have been the roentgenological studies of Pryor.'!''" By careful 
fluoroscopical radiographical observations, diaphragmatic 
immobility was determined in 53 out of 83 individuals, who had 
suffered from empyema or pleurisy with effusion, and some restric- 
tion of motion was determined in an additional 17. From the 
etiological standpoint, he found empyema gave the gravest prog- 
nosis, 34 of 47 cases studied developing complete unilateral immo- 
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bility; but pleurisy with effusion showed the same impairment of 
function in 9 out of 16 cases. Pryor concluded that a diaphragmitis 
with consequent infiltration, loss of elasticity and muscular atrophy 
or possibly phrenic neuritis constitute more probable causes of 
this disabling sequel than do diaphragmatic adhesions. 

An unusual opportunity to study the effect of costodiaphragmatic 
adhesions upon the respiratory function has been afforded in the 
group of cases under consideration. In the main, they constitute 
the end-results of thoracic wounds and of empyema. With few 
exceptions, the routine examination of the diaphragm, as outlined 
above, was rigorously followed, especial stress being placed upon 
the study of the subcostal angles and upon fluoroscopy. As a 
measure of “mobility of the parts concerned in the breathing act,’”* 
spirometric readings were made in each instance. The standards 
based upon height, Hutchinson? and Peabody and Wentworth," 
have been superseded by those derived from body area. The 
most exhaustive work upon this phase of vital capacity is that of 
Dreyer; but after a careful analysis of the available standards, 
West" concluded that the average vital capacity for the male is 
2.5 liters per square meter of body surface, and fdr the female 
2 liters per square meter of body surface. In this study, West’s 
figures have been used as standard. 

Except as otherwise noted in Table I, the diaphragm was totally 
immobile in all cases. The typical deformity is indicated in Fig. 1. 
Particular attention is directed to the vital capacity figures, rang- 
ing from 57.2 per cent of normal to 75.6 per cent (excluding Case 
IV), with an average (including Case IV) of 68.1 per cent. Pryor’s 
conclusions of an actual paralysis of the diaphragm was disproved 
by observations of the movements of the costal margins in this 
group. Invariably, there was either slight movement of the costal 
margins toward the midline or no movement whatever upon inspi- 
ration. Hoover ascribed this phenomenon to the mechanical 
advantage of a more direct line of phrenic contraction. In effect, 
the points of origin and insertion of the diaphragm have been 
approximated more closely and the are of contraction effaced by 
obliteration of the costophrenic sulcus through adhesions. This 
evidence of an ascendency of the diaphragm over the intercostal 
muscles in their action upon the costal margins is proof of phrenic 
contraction. Then, too, in event of unilateral paralysis, the 
affected leaflet should be elevated upon inspiration because of the 
unopposed increase in abdominal pressure from descent of the intact 
leaflet. In no case was this balance movement noted. 

For comparison with this group of complete unilateral diaphrag- 
matic immobility, a second group of 6 cases with impaired mobility 
was collected. The wide fluctuations in vital capacity readings 
(71.7 to 102.2 per cent) in such a limited number of cases vitiate 
their significance. However, the average reading was 87.6. per 
cent of normal. 
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TABLE I.—INCLUDING CASES OF PRACTICALLY COMPLETE UNILATERAL 


DIAPHRAGMATIC IMMOBILITY. 
Roentgenray Body 
Case. findings. area. 

Influenza-empyema Complete obliteration iv 
(thoracotomy) costophrenic sulcus 

Influenza-empyema Diaphragm adherent 1.9 
recurrent (thora- to seventh rib later- 
cotomy ally 

Influenza-tuberculo- High adhesion dia- 1.8 
sis (pneumothorax) phragm; pneumo- 

thorax, partial 

Influenza-empyema Diaphragm adherent 1.8 

(thoracotomy) to eighth rib; sulcus 
obliterated; central 
dipping 

G.S. W., rt. shoulder, Complete obliteration 1.85 
empyema (thora- costophrenic sulcus 
cotomy) 

Influenza-empyema Costophrenic sulcus 1.55 
(thoracotomy) obliterated 

G. S. W. (sucker) High diaphragmatic 1.75 
empyema (thora- adhesions; obliter- 
cotomy) ated sulcus; little 

central movement 

G.S.W.4-penetrating High adherent dia- 1.85 
empyema (thora- phragm 
cotomy) 

G. 8S. W.—T. and T. Obliteration —costo- 1.65 
(thoracotomy) phrenic sulcus with 

little motion 

G.S.W., penetrating Small partial pneumo- 1.8 
(thoracotomy), re- thorax; obliterated 
tained F. B. sulcus, little motion 

G.S.W., penetrating High adhesion dia- 1.8 
(thoracotomy) phragm ; narrow sul- 

cus, little motion 

G.S.W., penetrating High adhesion dia- 1.9 
(F.B. retained) phragm; narrow sul- 

cus, central flatten- 
ing 

G.8.W., penetrating Obliterated sulcus 1.65 
(thoracotomy) 

G.S.W., sucker (tho- High adhesions dia- 1.95 
racotomy) pneu- phragm; obliter- 
monia-empyema ated sulcus 

G. 8S. W.—T. and T. Obliterated sulcus 1.75 
(thoracotomy) 


From the data advanced, costophrenic 


constitute a considerable embarrassment to respiration. 
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tion of 31.9 per cent in vital capacity while a serious respiratory 
handicap, is probably still an inadequate measure of the respira- 
tory interference of unilateral fixation of the diaphragm; for the 
existence of any degree of tonus in the fixed muscle will have 


reduced the handicap somewhat by aiding inspiration. 


* Case IV is an interesting commentary upon the efficacy of continued conscien- 


tious breathing exercises. Of an athletic type this individual has practised forced 


or opposed breathing daily for the past three years. 


Further- 
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more, compensatory intercostal effort upon the side of the fixed 
diaphragm and contralateral increase in both intercostal and 
diaphragmatic activity are to be anticipated on fixation of one 
diaphragmatic leaflet by adhesions. Therefore, the percentage 
reduction in vital capacity, above stated, has been favorably influ- 
enced by other factors, and the actual uncompensated decrease 
would be greater. 


Fic. 1.—Typical phrenic deformity. 


Conclusion. It would seem apparent that the part of the dia- 
phragm in deep respiration has been underestimated. From the 
present vital capacity studies, which clearly minimize the actual 
influence of a unilateral fixation of the diaphragm upon respiratory 
function, the normal diaphragmatic contraction must account for 
at least 60 per cent of the respiratory interchange in deep breathing. 
Tidal-air observations are impossible in the human; but the recent 
work of Drinker, Peabody and Blumgart" suggests the possibility 
of determining, by animal experimentation, the influence of uni- 
lateral phrenoplegia and fixation on this phase of respiration. 

Protection of the diaphragm from needless trauma and con- 
tinued contact with inflammatory products will limit the occur- 
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rence of disabling costophrenic synechie. Lastly, avoidance of 
protracted diaphragmatic immobility is essential for a complete 
restoration of function. Early and continued breathing exercises 
are advised in all cases of pleural inflammation involving the 
diaphragm. 


Norre.—Since this paper was submitted for publication, Hoover has reported the 
results of his studies on the action of the intercostal muscles in the Journal of the 
American Medical Association, 1922, 30, 1. One finding in particular is of inter- 
est in relation to the present work. Hoover induced a pronounced hyperpnea 
in experimental dogs by having them breathe an atmosphere rich in carbon dioxide 
(25 per cent). On phrenic section in such animals a reduction in vital capacity of 
50 per cent was remarked. This finding would be most significant, if it were found 
constant by repeated experiments, even though subsequent laparotomy determined 
in the instance reported above, contraction of the crura. 
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THE DIAGNOSIS OF TUBAL PREGNANCY. 


By Emm Novak, M.D. 
BALTIMORE, MD. 


(From the Gynecological Department of Johns Hopkins Medical School.) 


‘THERE are many cases in which the clinical picture presented by 
extrauterine pregnancy is so classical that its diagnosis is almost 
compelling. In others, again, its recognition before operation is 
exceedingly difficult, in spite of the most careful study of the 
patient’s history and the most thorough physical examination. 
Even when the diagnosis seems quite clear, the surgeon not infre- 
quently meets with surprises on opening the abdomen, for, as will 
be discussed below, there are a number of other conditions which 
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may almost perfectly mimic the clinical picture of this disease. On 
the other hand, even more frequently operation reveals extra- 
uterine pregnancy in cases in which its existence had not even been 
thought of. The general practitioner or the gynecologist who would 
avoid too many humiliating surprises of this sort must have the 
possibility of this condition constantly within his field of vision. 

The diagnosis of extrauterine pregnancy is usually considered 
under two heads, viz.: (1) The diagnosis before rupture and (2) 
the diagnosis after rupture. This plan does not appeal to me as a 
very wise one, for small and perhaps repeated ruptures of the 
pregnant tube often occur with such slight symptoms as to defy 
recognition. Indeed, it is relatively rare to operate upon cases in 
which there has been no internal hemorrhage whatsoever, either 
from rupture of the tubal wall or from tubal abortion, and even 
more rare to operate before at least some intratubal bleeding. 

The clinical picture in the unruptured cases, or in those with 
moderate intraperitoneal bleeding, is quite different from that 
characterizing those cases in which the internal bleeding is sudden, 
overwhelming, and cataclysmic. For this reason, it would seem 
wiser to group the cases, from the standpoint of diagnosis, into (1) 
the nontragic type—those with moderate internal hemorrhage or 
none at all; and (2) those of the tragic or cataclysmic variety, 
where hemorrhage is sudden and perhaps overwhelming. I may 
say that in this brief paper I shall not attempt to discuss the less 
common forms of extrauterine pregnancy, nor shall I consider 
the diagnosis of such sequel as secondary abdominal pregnancy, 
lithopedion formation, etc. Moreover, I shall not enter into any 
discussion of the histological diagnosis of tubal pregnancy. 

1. Tue Non-rracic Type. It is in this group of cases that the 
problem of diagnosis is often most confusing. Patients of this type 
are often in good general health and not confined to bed. The 
principal points of diagnostic importance may be briefly sum- 
marized as follows: 

(a) Menstrual Irregularity. It was formerly stated that as a 
rule one or more menstrual periods, usually one, are skipped, follow- 
ing which uterine bleeding begins and is kept up more or less con- 
stantly. My own experience, however, like that of a number of 
recent authors, has been that menstruation is not skipped at all 
in a large proportion of cases. In Farrar’s cases! only 34 per cent 
showed an amenorrhea. ‘This is the same figure given by Wynne? 
in his exhaustive study of 303 cases from the Gynecological Clinic 
of Johns Hopkins Hospital. Other authors, however, put the 
figure much higher (MackKenzie* at 75 per cent, Rongy‘ at 71 per 
cent). It is not uncommon to find that the menstrual period is 
actually anticipated by from a few days to perhaps even two or 
three weeks. 

Perhaps even more characteristic than the short period of amenor- 
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rhea which often occurs, is the uterine bleeding which then puts in 
its appearance. Most often the bleeding is scanty and “ spotting” 
in type, and is associated with crampy pains in one side or the other 
of the lower abdomen. Rarely is the hemorrhage free, and almost 
never alarming. ‘This is a point of some diagnostic importance in 
the differentiation between tubal pregnancy and incomplete abor- 
tion of a uterine pregnancy. In the latter, as is well-known, bleeding 
may be exceedingly free, so that the patient may soon be almost 
exsanguinated. This is almost never the case with the external 
bleeding of extrauterine pregnancy. Some authors lay stress upon 
the abnormal brownish color of the bloody discharge seen with 
extrauterine pregnancy, but I do not believe that this sign will 
often prove of value. 

Bleeding of the type described is an almost constant symptom 
with ruptured tubal pregnancy. It was present in 67.4 per cent 
of Farrar’s cases. In a rather large experience I have seen only a 
few cases in which this symptom was lacking. In one of these, a 
patient referred by Dr. B. 5. Rankin, of Tunnelton, W. Va., there 
had been complete amenorrhea for two months, after which the 
patient began to suffer with violent pains in the left iliac fossa, 
associated with syncopal attacks. A large sensitive mass filled 
the left side of the pelvis at the time of operation. A diagnosis of 
ruptured left tubal pregnancy was made, in spite of the absence of 
uterine bleeding. This was confirmed at operation. Six weeks 
after the operation the patient expelled a three months’ fetus from 
the uterus. It had been a case of combined intra- and extrauterine 
pregnancy, the uterus being pregnant at the time of removal of the 
tube. There can be no doubt that the presence of the live fetus in 
the uterus was the explanation of the absence of uterine bleeding. 
In two other cases, which I have previously reported, the fetus was 
apparently alive at the time of operation. ‘To put it conversely, I 
believe that the death of the fetus is the responsible factor in the 
‘ausation of the uterine hemorrhage. 

This is the logical explanation if one recalls the mechanism of 
normal menstruation. The corpus luteum, through its internal 
secretion, calls forth the characteristic hypertrophic changes seen 
in the endometrium just before menstruation. It has nothing to 
do, however, with the actual bleeding of menstruation, which does 
not begin, as a matter of fact, until the influence of the corpus 
luteum is inhibited or counteracted by some other factor—most 
likely the death of the ovum which was thrown off at the preceding 
ovulation. There are other facts which point to the death of the 
unimpregnated ovum as a cause of the bleeding of normal menstrua- 
tion and to the death of the impregnated ovum, 7. e., the fetus, as a 
cause of the bleeding in either intra- or extrauterine pregnancy. 

Certainly this theory is more plausible than that recently sug- 
gested by Polak,’ © who believes the hemorrhage is the result of 


| 


NOVAK: THE DIAGNOSIS OF TUBAL PREGNANCY 231 


“ovular unrest”’ caused by hemorrhage around the ovum in the 
tube, and that the tubal peristalsis thus excited is transmitted to the 
uterus, thus disturbing the decidua and causing bleeding. Cases 
like the three mentioned above in this paper as being unaccom- 
panied by hemorrhage would seem to be sufficient refutation of this 
theory. In all of these there was certainly sufficient distention of 
the tube to excite peristalsis, and yet there was no bleeding, even 
in the case where there was an associated intrauterine pregnancy. 

(b) Pain. With few exceptions pain is a prominent symptom, 
usually the most prominent symptom, in cases of tubal pregnancy. 
Its frequency as a symptom is put variously at from 80 to 96.6 per 
cent of all cases. The explanation of the pain is no clearer than 
our still imperfect knowledge of the mechanism of pelvic pain in 
general. Whether it be due to increased tubal peristalsis or to the 
congestion of the parts, whether the pain stimuli are perceived in 
the tube itself, or whether they are really referred to the somatic 
nerves of the parietal wall, according to the segmental theory of 
Head—these are still points, concerning which we cannot speak 
dogmatically. There is a little reason to doubt, however, that the 
sudden attacks of colicky pain associated with faintness or actual 
syncope are the result of ruptures and internal hemorrhages of 
varying degrees of severity. Here the pain and the faintness are 
perhaps both in large measure due to the contact of the escaping 
blood with the peritoneum. 

Broun,’ in an interesting comparison of the history and the 
operative findings in cases of tubal pregnancy, found in a series of 
55 cases, that 22 in which there was a history of sharp severe pain 
showed at operation an escape of free blood into the peritoneal 
cavity. In another group of 20 cases the pain was chiefly pelvic, 
and was described as varied in character and degree. In these the 
blood in the pelvis was found to be encapsulated. In still another 
group of 7 cases, the only pain was a slight discomfort in the involved 
side, and here there was no extratubal bleeding at all. These 
findings are practically similar to those of Farrar, who states that 
“in only 18.8 per cent of cases was the pain of the character ordi- 
narily considered peculiar to ectopic gestation. In the remaining 
cases it was not to be differentiated from that of any severe pelvic 
lesion.” 

(c) Findings on Pelvic Examination. The demonstration of a 
one-sided mass in the pelvis is little less than a sine qua non in the 
diagnosis of tubal pregnancy. ‘There is a small proportion of cases 
where the suspicion is strong in spite of the absence of this finding, 
but here great caution is necessary to avoid embarrassing mistakes. 
Farrar found a unilateral pelvic mass in no less than 96 per cent 
of her cases, and other authors (Frank, Oastler) give percentages 
almost as high. The usual statement is that the mass is exquisitely 
tender. My own experience has been that there are not infrequent 
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exceptions to this rule, and that in a certain number of cases the 
mass is not any more tender than many of those encountered in 
connection with pelvic inflammatory disease. 

Enlargement of the uterus is usually slight or perhaps not dis- 
cernible at all. On the other hand, when the uterus is much enlarged 
the existence of intrauterine pregnancy may be reasonably assumed. 

(d) Other Symptoms. While the signs and symptoms already 
described are those upon which the diagnosis of extrauterine preg- 
nancy will usually depend, there are a number of others which not 
infrequently throw considerable light on the individual case. For 
example, the subjective symptoms of pregnancy are often observed 
by the patient, more especially before the occurrence of rupture of 
the gestation sac. Often, however, they are only slightly or not at 
all noticeable. This applies to such symptoms as nausea and 
vomiting, increased frequency of urination, etc. The previous 
history of the patient is often suggestive, especially if she has appar- 
ently become pregnant after a long period of sterility. One child 
sterility especially is apt to be followed by tubal pregnancy. About 
30 per cent of all cases of the latter, according to MacKenzie, give 
such a history. The explanation of this predisposition is simple 
enough when one recalls the frequency with which tubal inflamma- 
tion is lighted up by pregnancy, and the etiological importance of 
tubal obstruction in the production of tubal gestation. From the 
same point of view, considerable importance attaches to a history 
of previous pelvic operations, because of the frequency with which 
these cause mechanical obstruction of the tube lumen by external 
adhesions or obliterative inflammatory processes. The passage of 
bits of decidua is suggestive, but will scarcely permit of differentia- 
tion from intrauterine pregnancy with abortion. Besides, this 
occurrence is not observed in the great majority of cases. 

Tragic Cases. Fortunately, only a small proportion of all cases 
of tubal pregnancy—probably about 5 per cent—are encountered 
in the so-called tragic or cataclysmic stage. In these it is at times 
possible to elicit a history of one or more previous attacks of colicky 
pain, together with faintness or actual syncope, indicating perhaps 
repeated smaller hemorrhages before the real deluge. In other 
cases the patient has had little or no previous warning, having 
perhaps noted only a slight amount of abnormal uterine bleeding 
and a moderate discomfort in one or other lower abdominal quad- 
rant. With the sudden onset of massive hemorrhage there occurs 
a sharp lancinating pain in the involved side of the pelvis, weakness, 
syncope, extreme pallor, rapid thready pulse, a cold clammy skin, 
sighing respiration, etc.—in short, all the classical svmptoms of 
alarming internal hemorrhage. Frequently the abdomen becomes 
full and rounded, especially in women with lax abdominal walls. 
Contrary to Schumann and DeLee, I have quite frequently been 
able to elicit dulness in the flanks on percussion. 
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In cases in which the patient is not seen until the lapse of a good 
many hours, careful inspection of the umbilicus will often show the 
presence of the “blue belly-button sign” of Cullen.’ I have fully 
discussed and pictured this important sign in a recent article in the 
Journal of the American Medical Association.’ It was first described 
by Cullen in 1919. Its presence makes the assumption of intra- 
abdominal hemorrhage highly probable. It is of course not pathog- 
nomonic of ruptured extrauterine pregnancy, as I took pains to 
emphasize in my original article. In addition to the 2 cases reported 
in the latter I have since then observed the sign in two other patients 
in whom operation disclosed ruptured tubal pregnancy. Where 
there is a history of menstrual irregularity, sudden unilateral pelvic 
pain, with symptoms of internal hemorrhage, either with or without 
the presence of a definite pelvic mass, the demonstration of Cullen’s 
sign makes the diagnosis of ruptured tubal pregnancy almost 
absolutely certain. In view of the probable cause of this sign— 
lymphatic absorption of blood pigment—it is obvious that it may 
in exceptional cases occur in association with other conditions. 
But this does not militate against its importance as a diagnostic 
sign in cases where there are other symptoms suggestive of ruptured 
extrauterine pregnancy. It is true that in most of these the diag- 
nosis can be made with reasonable certainty without the aid of 
Cullen’s sign, but at times the picture is not so clear-cut, and one 
is grateful for every ray of light that can be thrown on the prob- 
lem. I make this explanation because one or two authors, appar- 
ently under the erroneous impression that the sign had been 
described as pathognomonic of ruptured extrauterine pregnancy, 
have taken the trouble to report cases illustrating the obvious fact 
that occasionally it may occur with other conditions. 

The blood picture in cases of the tragic type is often of importance 
in diagnosis. Where the hemorrhage is severe, there is usually a 
high leukocytosis, which develops very soon after the onset of the 
bleeding. The hemoglobin percentage is of course diminished, but 
the figute can in no way be considered as an index of the amount of 
bleeding, inasmuch as it requires many hours for the hemoglobin 
to drop to its lowest point, as Schumann” has emphasized. 

Differential Diagnosis. It is of course possible to mistake extra- 
uterine pregnancy for any one of a multitude of other pelvic or 
abdominal conditions, and vice versa. There are only a few, how- 
ever, in which this problem of differentiation presents itself with 
great frequency, and I shall therefore discuss only the two or three 
which would seem to be of greatest practical importance in this 
connection. 

Threatened or incomplete abortion of uterine pregnancy. Per- 
haps the greatest number of diagnostic errors are made in the 
differentiation between tubal pregnancy and abortion of normal 
intrauterine pregnancy. This distinction is obviously of the greatest 
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importance, because of the very different therapeutic procedure 
called for in the two conditions. It may be a serious thing to curette, 
and merely to curette, a case of tubal pregnancy, and likewise 
it would be unfortunate to subject a patient to laparotomy in a 
case of simple miscarriage. In either case a patient may give a 
history of skipping one or more periods, and then beginning to 
bleed more or less continuously. There may be pain with a mis- 
carriage, but it is less severe than with an ectopic pregnancy, and 
is rarely unilateral. The diagnosis is, after all, dependent upon the 
pelvic examination. In the case of a threatened miscarriage, after 
the first few weeks of pregnancy the uterus is apt to be much larger 
than with an ectopic. However, in cases of incomplete abortion 
where the uterus has almost emptied itself, the organ may show 
little or no enlargement, as with ectopic pregnancy. 

Most important of all is the finding of a unilateral tender mass 
with ectopic gestation and the negative finding in the adnexa with 
normal pregnancy. In most cases the distinction is thus easily 
made, but it is at times more difficult, as in very stout or very 
nervous women. It is not surprising, therefore, that many mistakes 
of diagnosis have occurred. Not a few women have been subjected 
to laparotomy unnecessarily, while on the other hand in many cases 
curettage has been performed in cases of extrauterine pregnancy, 
with sad results. I recall rather vividly a comparatively recent 
case in which I was called upon to open the abdomen of a woman 
who had, a few hours previously, been curetted for what had been 
presumed to be an early miscarriage. After the curettage the 
woman’s pulse became rapid, her skin became pale, and, in short, 
she quickly developed symptoms of alarming internal hemorrhage. 
This impression was confirmed by the operation, for the abdomen 
was full of blood. The source of the latter was a tubal rupture, 
evidently caused by the trauma of the curettage. The patient 
barely escaped with her life. The same danger of rupturing the 
gestation sac must be borne in mind in making the usual examina- 
tions, especially under anesthesia, when the protective rigidity of 
the abdominal wall is done away with. There are few teachers of 
- gynecology who cannot recall such mishaps as a result of pelvic 
examinations made by students. 

Acute Pelvic Inflammatory Disease. In cases of acute salpingitis, 
especially of the gonorrheal type, there is a tendency for a suppres- 
sion of the menstrual function. Usually one period is thus skipped, 
and then, after a period of a number of days, uterine bleeding puts 
in an appearance. Pelvic pain is the rule, and it may be much 
more severe on one side than the other, while bimanual examination 
may show a one-sided mass, where the involvement is still confined 
to one side. It will thus be seen that the picture of ectopic preg- 
nancy may be very closely simulated. 

As a rule the diagnosis is made possible by the history of a possible 
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gonorrheal, postabortive or puerperal, infection, by the existence 
of a much higher fever with the inflammatory disease than is common 
with ectopic pregnancy, or by the fact that the pelvic masses are 
bilateral, as they usually are with inflammatory disease. When 
bleeding is present with salpingitis, it is rarely associated with 
sudden attacks of faintness, as with ectopic pregnancy, and there 
is no history of subjective signs of pregnancy. Such points of differ- 
entiation will as a rule enable one to make a correct diagnosis, but in 
a certain proportion of cases the distinction between the two con- 
ditions is very difficult, and mistakes frequently occur. 

Ovarian Cysts (especially corpus luteum cysts). As a rule, 
ovarian cysts are not likely to be confused with tubal pregnancy, 
inasmuch as, with the exception of corpus luteum cysts, they do 
not usually give rise to the menstrual disturbance and the pain so 
characteristic of the latter. I have seen a number of cases in which 
mistakes in diagnosis were made because of the coexistence of intra- 
uterine pregnancy and unilateral ovarian cysts. The occurrence 
of abortion in such a case will create a clinical picture which is at 
times almost indistinguishable from tubal gestation—pain, uterine 
bleeding following amenorrhea, a unilateral pelvic mass, ete. 
Examination under anesthesia will often help materially in settling 
the question, permitting of easier outline of the usually ovoid, 
nicely circumscribed ovarian cyst. Curettage, of course, is of 
decisive importance. ‘The gross or microscopical recognition of 
placental elements is proof positive of intrauterine pregnancy. 

It is the corpus luteum cyst, however, which is of the greatest 
interest and the greatest importance in this connection, for it is 
this variety which is especially apt to simulate almost perfectly 
the clinical picture of ectopic gestation. ‘There is still much to 
learn concerning the relation of the corpus luteum cyst to the corpus 
luteum of menstruation and the corpus luteum of pregnancy. 
Certainly it would seem fairly clear that the function—or at least 
one of the functions—of active lutein cells is to inhibit menstrual 
bleeding, although they are responsible for the premenstrual or 
pregravid hypertrophic changes in the endometrium. It is hence 
not surprising that the corpus luteum cyst, with its lining of lutein 
cells, often causes a period of amenorrhea. Only a single period is 
usually missed, and then in from a few days to a few weeks, there 
begins an irregular uterine hemorrhage, which like that of ectopic 
pregnancy, is usually scanty in amount and perhaps associated with 
some pain. Added to this is of course the presence of an enlargement 
in one side of the pelvis. It is easy to understand, therefore, why 
mistakes in diagnosis have often occurred. 

Other Conditions. Occasionally, the clinical picture of ruptured 
extrauterine pregnancy is almost exactly reproduced by intra- 
abdominal hemorrhage from a corpus luteum or a follicular cyst. 
I reported a striking case of this type in 1917," and collected 84 
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similar cases from the literature. Since then a number of other 
instances of this occurrence have been recorded, so that, in spite 
of its comparative rarity, its possibility should be borne in mind. 

There are a number of other conditions which may at times be 
confused with tubal pregnancy—appendicitis, ovarian cyst with 
twisted pedicle, etc. With these, however, the differentiation is as 
a rule easier than with those which have been considered, so that 
they may be passed with mere mention. 

Summary. 1. The diagnosis of tubal pregnancy is at times 
exceedingly easy, at other times very difficult or perhaps impossible. 

2. Diagnosis will be most frequently made by those practitioners 
who are constantly on the alert for it. 

3. The conditions from which tubal pregnancy, of the non-tragic 
type, is most frequently to be differentiated are pelvic inflammatory 
disease, threatened or incomplete abortion of an intrauterine preg- 
nancy, and unilateral ovarian cysts, especially of the corpus luteum 
variety. 

4. The most important diagnostic symptoms are the menstrual 
history, the pelvic pain and the presence of a unilateral tender 
mass in the pelvis. 

5. The diagnosis of the tragic or cataclysmic cases is as a rule 
comparatively simple. At times it may be difficult or impossible 
to distinguish cases of this group from the occasional instances of 
intra-abdominal hemorrhage due to the rupture of a corpus luteum 
or follicular cyst. More rarely they are mistaken for such condi- 
tions as acute appendicitis, ovarian cyst with twisted pedicle, ete. 
The “blue belly-button” sign of Cullen is often of value in the 
recognition of intra-abdominal hemorrhage, which is most often 
due to ruptured ectopic pregnancy. 
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THE intimate relation of the cerebrospinal fluid and the tissues 
of the brain and cord suggests that a study of the chemistry of 
the fluid may throw some light upon the physiology and pathology 
of states of the central nervous system. The present paper, which 
deals with the relation of the carbon-dioxide combining power of 
the cerebrospinal fluid to various symptoms, signs and diseases, is 
based upon a study of 110 cases, with 156 analyses of cerebrospinal 
fluid and 62 of the blood, from patients in the Cincinnati General 
Hospital. 

Material and Methods. The specimens of spinal fluid and blood 
were collected during the course of the clinical study of each case. 
The cerebrospinal fluid was obtained by lumbar and cistern punct- 
ure and the blood from the arm veins. Several methods of collec- 
tion and preservation were tried. In most cases the examination 
was made within fifteen minutes. In others the test-tubes were 
plugged with rubber stoppers and put in the ice-box. Some 
specimen tubes were plugged with cotton stoppers only. The 
best method was found to be to cover the freshly drawn spinal 
fluid with sterile liquid petrolatum to a depth of 2to3em. Cell 
counts were always made on freshly drawn fluid. The oil method 
preserved the original reaction and alkali reserve for long periods, 
especially when kept on ice. Fluids preserved with toluol showed 
the same alkali reserve for weeks unless the glass tubes were very 
soluble. For determining the reaction to phenolphthalein or 
phenolsulphonephthalein, the freshly drawn fluid, or that drawn 
under oil, was used. The carbon-dioxide combining powers of the 
spinal fluid and of the blood plasma were determined by the method 
of Van Slyke, using the mercury burette. Clinical observation 
as well as the chemical analyses, except the Wassermann tests, were 
made by the author, so that the technic in each case was uniform 
and of value for purposes of comparison. 

For fractional analysis, 2 to 5 ce (occasionally more) were col- 
lected in separate tubes, the tubes being numbered in the order 
in which the fluid came out. The term “lowest fraction” is used 
to indicate the first fluid that came out. 

Data. In the study of the fluids, it was found that in some 
cases the first fluid withdrawn differed from the succeeding fractions, 
indicating that the carbon-dioxide combining power differed in the 
fluid surrounding different regions of the brain and cord. The 
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following two tables show the results when the first fraction (usu- 
ally the first 5 ce) was used. The results of the fractional analysis 
are given later. 


TABLE I.—CARBON-DIOXIDE VOLUMES PER CENT IN SPINAL 
FLUID AND BLOOD PLASMA. 


No. of 
cases. 


No. of 


Av. Av. 
vower. 
vol.%.| cases. Range vol.%. Higher. Lower. Similar. 


Range. 


Mentally normal . 32 28-60 50.71. 


21 29-66 50.30 11 9 1 
Unconscious. . 19 11-65 39.50 8 32-68 47.62 3 4d 1 
Convulsions... 8 32-53/43.37| 2 46-48 47.00 2 
Delirium, mania . 6 34-55 41.66, 1 .. |89.00; 1 
Headache . . 10 1-52 38.90 5 32-60 46.20 3 1 1 
Semicomatose, | 
hazy, drowsy . 44 6-79 41.58 18 33-56 46.70 11 5 tt) 


TABLE II.—CARBON-DIOXIDE VOLUMES PER CENT IN SPINAL 
FLUID IN RELATION TO VARIOUS TESTS. 


No. of Av. vol. 
cases. Range. %. 

Wassermann negative®’ . . . . . . . 67 22-79 49.10 
Wassermann positivet . . . . . . 9 16-62 44.30 
Globulin increased . . ..... . 5O 16-79 41.14 
Pressurenormal ......... 47 24-61 49.36 
Pressure increased . . . . . . . . 65 6-65 42.00 
.....:..s 36-60 48.50 
Cellcount above8 ....... . & 16-79 43.10 
Alkaline to phenolphthalein. . . . . . 17 34-66 45.60 
Acid to phenolphthalein. . . . . 85 23-55 38.80 


* Spinal negative, blood positive, 8 cases, both negative 37. 

+ Spinal positive, blood negative, 0 cases, both positive 7. 

t The majority of those with a normal cell count occurred between 50 and 56 
with the maximum at 51 and 52. The majority of the abnormals occurred between 
33 and 56, with the maximum between 46 and 48. The cell counts varied at differ- 
ent levels; in one case (F 5932) the ventricular fluid showed 27 cells, while fluid from 
lumbar puncture showed 400 cells. 


Only those fluids were recorded in these calculations which were 
taken under ideal conditions, without loss of carbon dioxide. The 
occurrence of fluids alkaline to phenolphthalein was unexpected 
in so large a proportion, but it was found that fluids at one level 
could be “acid,” while at another level they could be alkaline to 
phenolphthalein. The following cases show some of the variations: 


* 7955. —Lowest fluid acid to phenolphthalein, higher fluids alka- 
line. (Cerebrospinal lues, septicemia.) 
F 5932.— Lowest fluid acid to phenolphthalein, higher fluids alka- 
line. (Tuberculous meningitis.) 
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In this case 1 ce of phenolsulphonephthalein solution injected 
into the ventricles. A lumbar puncture later showed the first 
fluid to be yellow and the later fractions pink. The yellow tube 
turned pink on addition of alkali, showing that the color was 
caused by the phenolsulphonephthalein and that the lowest por- 
tion was acid (below p# 7) and the upper portions were alkaline to 
this indicator. 

F 8215.—Lowest fluid alkaline (CO, combining power, 52); after 
8 cc the fluid was intensely alkaline (CO, combining power, 66). 
(Cerebrospinal lues.) 

F 8823.—Fractions, totalling 25 ce, all acid to phenolphthalein. 

F 8833.—(1) Fractions all acid, totalling 30+ ce. Later: (2) 
first 5 cc, just alkaline; third 5 cc, less alkaline; fourth 5 cc, very 
alkaline. (CO, combining powers, 40-40-39; the most alkaline had 
a slightly lower carbon-dioxide combining power.) (Encephalitis 
lethargica.) 

F 8885.—Lowest alkaline, middle acid, highest alkaline (5 cc 
fractions). (Carbon-dioxide combining power, 44-43-49.) (Cere- 
brospinal lues.) 

F 9732.—Lowest fraction acid, highest alkaline (total 19 cc). 
(Skull fracture.) 

F 9918.—Second 5 ce fraction slightly alkaline; fourth 5 ce 
fraction, acid. (Miliary tuberculosis.) 

G 3031.—All fractions (total 50 ce) acid to phenolphthalein. 
They were alkaline to phenolsulphonephthalein, this degree being 
represented as follows: First 15 ce, +; second 15 ec, +++; 
third 15 cc, ++; fourth 5 ce, ++. (Miliary tuberculosis.) 

F 9769.—Fluid obtained by cistern puncture was acid to phenol- 
phthalein. 

F 9151.—Fluids contaminated with blood usually were alkaline. 
Lowest 8 ce acid, highest 7 ce (of 15 cc) alkaline. (Two middle 
fractions had carbon-dioxide combining powers of 32, but the upper 
was alkaline and the lower acid.) 


In 15 determinations in encephalitis lethargica, the average dur- 
ing the acute manifestations was 48.85, with a range from 37 to 
79 in the fluid from the lowest part of the canal. Fluids from 
successively higher levels in one case showed 37-32-32-34-32 (por- 
tions of 5 cc each), with a difference of 5 volumes per cent between 
the lower and the upper 5 cc (a difference of 30 to 40 ce) in the 
spinal canal. Another determination showed 40-40-x-x-39 for the 
successive levels. There was some tendency for the highest fluid 
to have the lowest carbon-dioxide combining power. In a ease in 
which the fluid (lowermost) was followed during three periods up 
to recovery, there was an increase in the carbon-dioxide combining 
power as the clinical condition improved: 38 during the acute 
stage, 41 during beginning convalescence and 58 on recovery. 


P 
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In 22 cases of uremia, uremia with cerebral hemorrhage and cardio- 
renal disease, taking the lowermost fluid, the average for cardio- 
renal cases was 43.5 (range 22 to 54); for uremia, 43.5 (range 33 to 
65); uremia with cerebral hemorrhage, 43.7 (range 6 to 63); and for 
cerebral hemorrhage alone, 45.4 (range 24 to 55). Ina case of uremia 
with cerebral hemorrhage, fluid taken in successive parts gave 46 
for the lowest, then 32-32-34, a variation of 14 volumes per cent. 
A cistern puncture in a case of cerebral hemorrhage gave 30 for 
the first fluid removed, and 6 for the final portion. In both of the 
cases, there was a reduction in the alkali reserve in the uppermost 
portions of the cerebrospinal fluid. A cistern puncture in another 
case of cerebral hemorrhage gave a fluid of 45 volumes per cent. 

In 3 cases of tetanus studied, the range in the lowermost fluids 
was 50-52-53, the fluid being taken during the stage of acute 
manifestations. 

The range in 5 cases of cerebrospinal lues was 43-44-46-31-52, 
with an average of 47.2. In 2 cases, where successive levels were 
studied, the figures were 52 for the lower level and 66 for a higher 
level in 1 case and 44-43-49 for successive levels in another case. 
Both showed a higher alkaline reserve in the higher fluid, differing 
from cerebral hemorrhage in this respect. ‘Two cases of luetic 
meningitis gave 30 and 56 respectively. In paresis, the range 
was 1-47-50-51-52, the average reading being 50. In tabes, the 
range was 16 (taboparesis), 46 (taboparesis) 47-53-56-60, with an 
average of 52.4 (46.3, including the lowest reading). 

In meningococcus meningitis, the average was 39; tuberculous 
meningitis, 41.35 (range 11 to 52 in 14 fluids); streptococcus men- 
ingitis, 23-32-32-20; meningismus in pneumonia, 39; leptomen- 
ingitis (cerebral abscess), 33-37-48. In tuberculous meningitis 
(miliary tuberculous) fluids from successive levels, starting with 
the lowermost, showed CO. combining powers of 32, 35, 36, 35 
and 37, 38, 37, 32. Fluids taken at separate intervals during the 
course of the disease showed in one case 50-48-47-11, in another 
46-49-42-46-44, and a third 32-37. Another case of miliary 
tuberculosis, without meningeal symptoms, was 36. Pulmonary 
tuberculosis, 40-56. 

Four cases of acute alcoholism showed 36-43-48-52, with an 
average of 44.74. 

Some observations on acute poisonings were: Carbon monoxide, 
56; arsenobenzol, 28-36; morphinism, 45-46; hyoscine-morphine, 
61 (alkalies intravenously); veronal, 55: impure whiskey, 38-38; 
methyl alcohol, 48. 

In 3 cases of epilepsy, the average was 44.6 (37-46-46-46-48). 
Observations upon fluid from three levels showed the same read- 
ing (46). Two cases of skull fracture showed 50-45; in the latter, 
fluid showed 40-39-43 volumes per cent of combined carbon dioxide. 

In 2 cases of hysteria, the percentages were 42 and 49, A case 
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of melancholia was 38 and one of paranoia, 46. Senile dementia, 3 
cases, 52-53-56. Manic depressive insanity (manic stage), 46. 
Typhoid fever, 39-34. In the latter case, the number was the 
same at a higher level. 

Observations in some other conditions were: Carcinoma of 
colon, 48; carcinoma of stomach, 52; acute pleurisy, 52; pharyngeal 
abscess, 52; frontal sinusitis, 55; abortion, 46; hemorrhagic septicemia, 
28; and in 2 children, dleocolitis with convulsions, 36; encephalitis, 44. 

In successive determinations, there was apparently no relation 
between the prognosis and the increase or decrease in the alkali 
reserve of the spinal fluid. The reaction often differed in fluids 
a few cubic centimeters removed from each other, and the alkali 
reserve varied as much as 14 points in 5 cc fractions. The range 
of maximum variations in various fractions was from 0 to 24 vol- 
umes per cent. Some cases were mentally clear with variations 
as much as 14 volumes per cent (F 8215, C. S., lues, 14 volumes 
per cent; F 8885, C. S., lues, 6), whereas others were hazy, or 
comatose with variations from 0 to 24 (F 8637, typhoid, 0; F 8823, 
tuberculous meningitis, 2; F 8853, encephalitis lethargica, 5-1; 
F 9151, uremia, 14; F 9470, cerebral hemorrhage, 24; F 9732, skull 
fracture, 6; F 9918 miliary tuberculosis, 0; G 2896, miliary tuber- 
culosis, 10; G 3031, miliary tuberculosis, 4-6). 

The foregoing data show that the alkali reserve (carbon-dioxide 
combining power) of the cerebrospinal fluid may vary at different 
levels, and the hydrogen-ion concentration may differ. The pro- 
cesses, both mechanical and electrical, which would tend to bring 
about chemical equilibrium, may have some effect upon the clinical 
state of the person, but so far no correlation can be made. The 
circulation must be comparatively slow, and no real comparison 
with other factors can be made unless fluids from all levels, espe- 
cially around the brain (ventricles) itself, can be studied The 
data show no correlation between the plasma-alkali reserve and 
that of the fluid from a given level. This is probably because the 
proper venous blood cannot be selected—the difference in compo- 
sition, in this respect, between the blood from an arm vein and 
that in the vertebral canal veins may be marked. McClendon! 
noted the alkali reserve to be about 10 per cent lower in the spinal 
fluid than in the plasma, the alkali reserve, CO, tension and hydro- 
gen-ion concentration of blood plasma and spinal fluid in the same 
person being otherwise the same. Meier® considered the CO, 
tension the same or somewhat lower than in the blood. The CO, 
capacity curve was smaller and less buffered than in the serum. 
Tabes and tuberculous meningitis had no effect upon the reaction 
or CO, capacity The reserve was decreased in 1 case of epi- 
demic meningitis. Tashiro and Levinson* suggest the presence of 
another acid besides carbonic in epidemic meningitis, while car- 
bonic is the acid in tuberculous meningitis. Egerer-Seham and 
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Nixon! reported an average of 53.1 for normals (range, 46.5 to 61.7), 
decreased in narcolepsy (28.15), pyelonephrosis (23.75), diabetes 
(22.28) and acidosis (13.6). Tokuoka and Ogasawara’ noted 63 
volumes per cent for spinal fluid in healthy women, with 54.4 
volumes per cent for the blood. They noted a decrease after 
starvation, and in cancer (3 volumes per cent less in spinal fluid 
and 4.7 volumes per cent less in the blood). Macleod® states that 
“There is as large a percentage of bicarbonate in the cerebrospinal 
fluid as in the blood plasma. The so-called alkaline reserve, as 
determined by the Van Slyke method is, therefore, the same as in 
blood plasma (viz, about 50).” 

Nagasawa’ reports that the combined H,CO; increases with the 
severity of the symptoms in epidemic meningitis, associated with 
the increase in polymorphonuclear cells. Bacterial growth increased 
the combined carbon dioxide, irrespective of that of the blood. 
Collip and Backus* considered that the CO, combining power of 
the plasma is an approximate index of the alkali reserve of the 
body fluids. The present results, however, suggest that this does 
not hold under all conditions. In all their human cases, the plasma 
alkali reserve was higher than that of the spinal fluid. 

The variations in composition of the cerebrospinal fluid at 
different levels has been noted by various workers. Weigeldt® and 
others noted the variation in cell count at different levels, and 
Ayer and Foster'® noted the diagnostic significance of differences 
in the protein content of cistern and lumbar sac fluid. The present 
work points out that besides the variation in cell count there may 
also be a variation in reaction and alkali reserve at different levels. 

In the data given the curves of distribution of the frequency of 
cases when plotted in graphic form show a gross similarity between 
those with no central nervous system symptoms, those with normal 
globulin and those with normal pressure. The pathological 
conditions show greater limits of dispersion than the normals. 
The greatest frequency of the normals lies between 50 and 58 
(52 to 54), while in the pathological conditions, the number lies 
between 40 and 50 (46) for the lowest fraction of the fluid. 

Summary and Conclusion. 1. There is no direct correspondence 
between the carbon-dioxide combining power of the cerebrospinal 
fluid and the type of disease. 

2. A difference in CO, combining power was noted in many 
fluids at different levels around the brain and cord, variations being 
from 0 to 24 volumes per cent. 

3. The average carbon-dioxide combining power of the spinal 
fluid (lowest fraction) in the absence of nervous symptoms was 
50.7 volumes per cent, and was about the same as the average of 
that of the venous blood taken from the arm, although this was 
not necessarily true of the individual case. 

4. This ratio varied greatly in the presence of symptoms rather 
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than in diseases as a whole, the spinal fluid number being equal, 
greater or less than the blood plasma. 

5. The average carbon-dioxide combining power of the spinal 
fluid (lowest fraction) for patients with headaches, was 38.9; uncon- 
scious patients, 39.5; stuporous, semicomatose, hazy, drowsy, 41.58; 
delirium, mania, 41.66; convulsions, 43.37. The ranges for these 
symptoms, however, covered wide limits. 

6. Average for negative Wassermann spinal fluids (lowest frac- 
tion), 49.1 volumes per cent; positive Wassermann spinal fluids 
(lowest fraction), 44.3 volumes per cent. 

7. Average for negative globulin (lowest fraction), 45.87 volumes 
per cent; positive globulin, (lowest fraction), 41.14 volumes per 
cent. 

8. Average for normal pressure (lowest fraction), 49.36 volumes 
per cent; increased pressure (lowest fraction), 42 volumes per cent. 

9. Average for normal cell count (lowest fraction), 48.5 volumes 
per cent; 8 (and above) cells (lowest fraction), 43.1 volumes per cent. 

10. A difference in reaction was noted at different levels. 

11. No parallelism was noted between the reaction of the fluid 
and the alkali reserve. 

12. There appeared to be no relation between increase or decrease 
in the alkali reserve as the case progressed and the prognosis. 

13. The carbon-dioxide combining power varied within greater 
limits in the pathological than in the normal conditions. 

14. The greatest frequency of the normal conditions was between 
50 and 58 (52 to 54), and in the pathological conditions between 
40 and 50 (46) for the lowest fraction. 


REFERENCES. 


1. McClendon, J. F.: The Formation and Composition of the Cerebrospinal 
Fluid, Jour. Am. Med. Assn., 1918, 70, 777. 

2. Meier, Klothilde: The Actual Reaction of the Cerebrospinal Fluid, Biochem. 
Ztschr. ,1921, 124, 137; Chemical Abstracts, 1922, 16, 954. 

3. Tashiro, S., and Levinson, A.: Alkaloidal and Metallic Precipitation of 
Cerebrospinal Fluid in the Diagnosis of Meningitis, Jour. Infect. Dis., 1917, 21, 571. 

4. Egerer-Seham, G., and Nixon, C. E.: Comparative Studies in the Chemistry 
of the Blood and Cerebrospinal Fluid, Arch. Int. Med., 1921, 28, 561. 

5. Tokuoka, E., and Ogasawara, K.: Japan Med. World, December, 1921, p. 
16; Chemical Abstracts, 1922, 16, 1809. 

6. Macleod, J. J. R.: Physiology and Biochemistry in Modern Medicine, 1920, 
3d ed., p. 122. 

7. Nagasawa, S.: III. The Influence of Polynuclear Leukocytes on the Com- 
bined Carbonic Acid Content of the Cerebrospinal Fluid; IV. The Influence of 
Bacteria on the Combined Carbonic Acid Content of the Cerebrospinal Fluid; 
V. The Influence of Bacterial Toxins on the Combined Carbonic Acid Content 
of the Cerebrospinal Fluid, Japan Med. World, January 20, 1922, p. 1, et seg. 

8. Collip, J. B., and Backus, P. L.: The Alkali Reserve of Blood Plasma, Spinal 
Fluid and Lymph, Am. Jour. Physiol., 1920, 61, 551. 

9. Weigeldt, W.: Regelmissige Unterschiede in der Zusammensetzung des 
Liquors an verschiedenen Stellen des subarachnoidealen Raumes, Miinchen. med. 
Wehnschr., 1921, 58, 838. 

10. Ayer, J. B., and Foster, H. E.: Quantitative Estimation of the Total Protein 
in the Cerebrospinal Fluid, Jour. Am. Med. Assn., 1921, 77, 366. 


HEPBURN, EBERHARD: INTESTINAL DISEASES 


BUFFER SOLUTIONS IN INTESTINAL DISEASES. 


By Josern S. Heppurn, Pu.D., 
AND 


H. M. Esernarp, M.D. 


CONSTANTINE HERING RESEARCH LABORATORY, HAHNEMANN MEDICAL COLLEGE OF 
PHILADELPHIA. 


Feces from a healthy person on a properly balanced diet should 
be either neutral, slightly alkaline or slightly acid in reaction. 
When carbohydrates are taken in excess, acidity is the rule. If 
the protein intake is excessive, the stool is likely to be alkaline. 

Various pathological conditions and bacterial infections influence 
the reaction of the feces. Infection with Bacillus fecalis alkaligines 
gives rise to a decidedly alkaline reaction. Infection with Bacillus 
aérogenes capsulatus, or with Gram-positive, single or double 
cocci, frequently produces a highly acid stool. 

In chronic excessive saccharobutyric infections in babies, the 
buttocks and anus frequently become highly irritated as a result 
of the acid movements. While on the Boston Floating Hospital 
a number of years ago, one of us (Eberhard) watched with Dr. 
Arthur I. Kendall many cases of Bacillus aérogenes capsulatus 
infection, in which the buttocks of the babies were so severely 
excoriated as a result of the marked fecal acidity that mothers 
made more comment about the skin condition than the diarrhea. 

The  gastroenterologist learns by experience that chronic 
saccharobutyric infections are decidedly more common than the 
average internist realizes. These infections often mimic such 
conditions as gastric and duodenal ulcers, gall-bladder diseases, 
ete., so that operations have been performed in error. ‘Too much 
credit cannot be given to Herter, Bassler and Kendall for their 
painstaking researches in intestinal bacteriology and the clinical 
interpretation of the infections. 

The purpose of this paper, is not to give a detailed description 
of chronic saccharobutyric infection and its treatment, but to 
report concerning the use of buffer solutions in overcoming the 
high acidity which is incident to the infection. However, a brief 
summary of the symptoms and laboratory findings may be helpful. 
The condition is most frequently caused by Bacillus aérogenes 
capsulatus, also known as the gas bacillus or Welch bacillus. This 
is a Gram-positive spore-former, normally present in the intestine 
in small numbers; it produces gas and gives rise to a marked odor 
of butyric acid when sown in sterile milk. This odor of rancid 
butter is characteristic of the feces of patients with this infection. 
The cultures from the feces may also reveal the presence of Bacillus 
putrificus, the bacillus of malignant edema, and Gram-positive 
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coccal forms. One of the characteristics of the feces, directly 
examined on a slide, is the marked preponderance of all Gram- 
positive organisms. Among the symptoms is diarrhea preceded 
by a crampy pain in the abdomen; it alternates with periods of 
normal defecation. During these periods the symptoms may be 
simply marked or slight crampy pains throughout the abdomen. 
This pain, like the diarrhea, is made worse by sugars; in fact, by 
all carbohydrates. Unlike gastric ulcer, neither food nor alkali 
affords relief. A brisk purge relieves the diarrhea and the pain 
for only a short time. The feces are characteristic; they have a 
very light yellow color, doubtless due to the presence of a large 
amount of hydrogen in the bowel and its reducing action on the 
bile pigments. Patients frequently comment on the marked odor 
of rancid butter, due to the presence of butyric acid. The feces 
usually are markedly acid on account of the presence of propionic, 
butyric, valeric and caproic acids. Macroscopically, they are foamy 
and contain much mucus; occasionally blood is visible; a low specific 
gravity is common. Much gas is formed, as a rule, when the feces 
are incubated in Bauermeister or other fermentation tubes. Micro- 
scopically, many degenerated cells are found, perhaps as a result 
of the irritant action of certain products of the fermentation. 
Apthae in the mouth are common, especially after partaking of 
sweets such as candy and ice-cream. One of us (Eberhard), has 
frequently found traces of occult blood in the gastric contents and 
feces of these patients; this lends support to the theory that such 
infection might be the cause of ulcers in the alimentary canal. 
Neurasthenic symptoms are common, anxiety, depression, ete. 
Belching of gas and acid risings are also common due, no doubt, 
to an increased gradient in the ileum and the upper colon. The 
treatment, generally, is a high protein diet for a time, not con- 
tinued too long, however, since the organisms early become facul- 
tative. Others forms of treatment are transintestinal lavage with 
hypertonic salt solution, rectal implantation of Bacillus coli, cul- 
tured from the patient’s own feces, irrigation with alkalies, etc. 

While treating patients with such infection they too often become 
restive on account of frequent relapses. Even with the best forms 
of treatment, recurrences in the face of progress are common. 
Patients are annoyed with the pain and excoriation of the buttocks 
and demand some form of relief. Most clinicians prescribe colon 
irrigation of sodium bicarbonate which at least gives some com- 
fort for a while. At times, however, the carbon dioxide gas gen- 
erated from the bicarbonate is more annoying than the pain and 
diarrhea. 

We have noted one alarming case of cardiac embarrassment due 
to the gas. Moreover, the sudden generation of gas may cause a 
rupture of an ulcerated bowel. 

In order to neutralize the intestinal contents, without the pro- 
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duction of gas, we have applied buffer solutions in the treatment 
of these infections. The solutions are administered by rectal 
injection. The results have been extremely encouraging, as may 
be seen from the typical cases reported below. 

Clark! defines a buffer solution as a solution which is able to 
resist change in its hydrogen-ion concentration by addition or 
loss of acid or alkali. Such solutions usually contain two com- 
pounds. Take, for instance, a solution containing both a pri- 
mary and a secondary phosphate: Such a solution can combine 
with fairly large amounts of either acid or alkali. Acids cannot 
impart to it a reaction more acid than that of phosphoric acid 
until all the phosphates have been decomposed. Alkalies cannot 
impart to it a reaction more alkaline than that of trisodium phos- 
phate until all the phosphates have been converted into that salt. 

In the treatment of intestinal acidity, it has been necessary to 
use buffer solutions which could not possibly liberate gases within 
the intestine, while neutralizing its acid contents; therefore, bicar- 
bonates could not be used. Recourse has been had to two buffer 
solutions, which may be designated as the phosphate buffer solution 
and the citrate buffer solution. Both solutions were made according 
to the directions of Sérensen? immediately prior to use. If the 
solutions be kept for some time, they may become infected by 
moulds; this is especially true of the citrate buffer solution. 

The phosphate buffer solution had a hydrogen-ion concentration 
Pu of 8.043; it was prepared by mixing a ,;', molar solution of 
primary potassium phosphate and a ;'; molar solution of secondary 
sodium phosphate in the ratio of 0.5 mil of the former to 9.5 mils 
of the latter. 

The citrate buffer solution had a hydrogen-ion concentration 
Pu of 12.364; it was prepared by mixing a ;'5 molar solution of 
secondary sodium citrate, and an exactly jy normal solution of 
carbonate-free sodium hydroxide in the ratio of 4 mils of the former 
to 6 mils of the latter. 

Of the two buffers, the citrate solution was used more frequently, 
since it possessed a greater alkali reserve; that is, had a lower 
hydrogen-ion concentration and a higher hydroxyl-ion concentra- 
tion, and, therefore, was-able to neutralize more acid before its 
reaction was reduced to that of normal feces which have a hydrogen- 
ion concentration Px between 7.0 and 7.5 according to Robinson.’ 
A résumé is given of three typical cases: 


Case I.—Mr. A. Enterocolitis for ten years. Six to eight 
movements daily of a very light yellow stool. Marked tenesmus. 
Great amount of flatus. Eczema of anus and buttocks. Frequent 
attacks of colic, followed by diarrhea. Gastric analysis showed 
a marked hypersecretion of the fasting stomach, (120 mils); free 
hydrochloric acid, 60; total acidity, 80. A fractional test breakfast 
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of 250 mils of tea and 50 grams of bread showed the highest peak 
of free hydrochloric acid at the second hour. Motor end point at 
three hours. Roentgen ray revealed a normal stomach, with 
atony. Feces: Excessively acid, great excess of all Gram-positive 
organisms; culture yielded Bacillus aérogenes capsulatus and many 
single and double cocci. Gas unusually abundant in Bauer- 
meister fermentation tube. After diet and other treatment failed 
to reduce the acidity and diarrhea, | liter of the phosphate buffer 
solution was injected per rectum. The next movement was neutral 
in reaction, the number of movements never exceeded two daily. 
Above all, the colic, which had persisted for years, was relieved. 
Frequent injections of the buffer solution controlled the remaining 
symptoms. ‘The eczema disappeared in a surprisingly short period 
of time. 


Case I].—Mrs. C., aged thirty years. For two years has had 
“sore tongue,” an examination of which showed marked redness 
of the dorsum and two small ulcers on the tip. Patient states 
the condition disappears for a week, or more, then returns. At 
times, small ulcers also develop near the frenum of the tongue. 
No gastrointestinal symptoms, excepting a persistent pain in the 
epigastrium; not relieved by food, alkali nor lavage. Wasser- 
mann reaction negative with both blood and spinal fluid. Roentgen 
ray examination of gastrointestinal canal, negative. Gastric 
analysis: 110 mils of gastric contents after a twelve-hour fast: 
fractional analysis showed decided hyperacidity; highest peak at 
one hour after tea and toast; motor end point at two and one-half 
hours. Feces: Marked preponderance of all Gram-positive organ- 
isms. After a Bassler modification of the Schmidt and Strass- 
burger test diet, light yellow feces with a marked acid reaction 
and a pronounced odor of butyric acid, containing reduced bile 
pigments, according to the mercuric chloride (sublimate) test, 
and showing a decided increase of all Gram-positive organisms; 
no occult blood; excessive gas on incubation in Bauermeister 
tubes. Treatment: High protein diet, transintestinal lavage, etc., 
gave no relief; the ulcers near the frenum and the soreness of the 
tongue continued; the stool remained markedly acid in reaction. 
Two high colon injections of the citrate buffer solution produced 
an alkaline stool with no return of the tongue or mouth condition. 


Case III.—Male, aged forty years. History of persistent 
general abdominal pain for ten years. Five years ago had appendix 
removed and gall-bladder drained for three weeks by chole- 
cystotomy; much improvement was experienced for three months, 
then the general indefinite pain returned. Examination showed 
a well-nourished man; teeth and tonsils in good condition; chest 
negative; maximum systolic pressure, 128/82; reflexes normal; 
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abdominal habitus normal; many diffuse tender points, especially 
along the colon. Sigmoidoscope examination of the rectum showed 
marked general inflammation with tendency toward spasm. Gastric 
analysis revealed 120 mils of contents in the fasting stomach. 
Free hydrochloric acid was 62; total acidity, 96. An Ewald test 
breakfast of 250 mils plain tea and 50 grams toast showed the 
motor end point at three and one-half hours. The highest values 
for both free hydrochloric acid and total acidity occurred at two 
hours. Occult blood was absent. A culture was made of the 
contents of the fasting duodenum including bile, obtained after 
the administration of a 25 per cent solution of magnesium sulphate; 
Bacillus coli was found in the culture. Feces: Were strongly acid, 
contained much adherent mucus and had a decided odor of butyric 
acid; fatty acids were extremely abundant. Bacillus aérogenes 
capsulatus and many single cocci preponderated in the bacterial 
flora. A count showed 86 Gram-positive to 14 Gram-negative 
organisms. In fermentation tubes, gas and acid were formed in 
excessive amounts. The patient had a diarrhea, five or six 
movements daily, very acrid, and causing much tenesmus. Colic 
was so severe that morphine had to be given from time to time. 
A small amount of food produced immediate distress, and retention 
vomiting was common. A Roentgen ray study revealed only a 
mild pylorospasm. The patient had been advised to have another 
operation. 

Duodenal lavage twice weekly with drainage of the bile tracts 
by administration of a 25 per cent solution of magnesium sulphate, 
rest in bed, Bacillus coli vaccine and a high protein diet relieved 
all the symptoms but the acid stool and tenesmus. These symp- 
toms were relieved by three treatments with the citrate buffer 
solution at semiweekly intervals, administering 1 liter of the 
solution by rectum at each treatment. One month after the last 
injection of buffer solution, the gastric motility was normal, and 
the ratio of Gram-positive to Gram-negative organisms was 40: 60. 
The drainage of bile, high protein diet, and vaccine reduced the 
colon gradient and relieved the pylorospasm, while the buffer 
solution relieved the acid stool and tenesmus. This patient will 
probably require a number of injections of the buffer solution, 
and will have to maintain a high protein intake in order to keep 
in control the Gram-negative organisms. The buffer solution can 
at least be depended upon for relief. 

These cases are examples of what has been accomplished by 
rectal injection of buffer solutions. Many cases have been treated; 
and a number are still under observation. While we do not claim 
curative results nor anything revolutionary, yet, we think that 
buffer solutions are worthy of trial for the relief of distressing colic 
and for the securing of bowel neutrality. 
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Summary. Clinically, we have noted a marked improvement in 
subjective and objective symptoms of intestinal disease with the 
use of buffers. The ratio between Gram-negative and Gram- 
positive organisms was reéstablished very frequently after the first 
or second enema. We feel that while the use of a buffer solution 
is still experimental, enough evidence has been gathered to indicate 
its use and to show its value. 
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CREATININEMIA: BASED UPON A STUDY OF FIFTEEN 
HUNDRED BLOOD CHEMICAL ANALYSES. 


By Henry M. Feinsiarr, M.D., 
BROOKLYN, N. Y. 


(From the Clinical Laboratory, Department of Internal Medicine, Long Island 
College Hospital, Brooklyn, N. Y.) 


THE introduction of clinical methods for blood chemical analyses 
gave a great impetus to the study of the nephropathies. So great 
is the reliance placed upon these findings that a blood chemistry 
examination is commonly demanded in every case of renal disease. 
Diagnosis, prognosis and treatment are influenced to a considerable 
degree by the results of these tests. 

The significance of the retention of non-protein nitrogen and 
of its principal components, urea, uric acid and creatinin, has 
many times been clearly stated. However, a review of the litera- 
ture discloses the fact that, in the case of creatinin, the conclu- 
sions, considering their importance, have been based upon rather 
small groups of cases. In respect to creatinin, attention has so 
largely been focussed upon its retention in nephritis that it appeared 
desirable to study a large consecutive series in order to ascertain 
whether that condition may be present in other states. The almost 
routine use of blood chemica] analyses on the Medical Service of 
the Long Island College Hospital offered an excellent opportunity 
for collecting and analyzing such a group. It was felt that the 
analysis of these 1500 cases, while, perhaps, not modifying con- 
clusions already reached, would be of value by adding such con- 
firmation to present views as only a large series can give. 
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LireratuRE. The pioneer work upon creatinin retention was 
done by Folin and Denis.' There had been but few previous deter- 
minations of this substance in the blood. Earlier researches had 
centered around the estimation of creatinin in the urine. Because 
of its uniform rate of elimination, even on a low-protein diet, and 
of its relation to creatin, it furnished a valuable index to the level 
of tissue metabolism. Hence, as might be expected, tne elimina- 
tion of creatinin in the urine was found to be increased in febrile 
states and in exophthalmic goiter. 

Physiological data upon creatinin and its role in the metabolic 
processes foreshadowed its eventual clinical importance. Of all 
the non-protein nitrogenous products it is the one least influenced 
by dietary factors. It is believed to be derived exclusively from 
the creatin contained in all tissues, of which substance it is the 
anhydrid. Placing an individual upon a meat-free diet does not 
materially diminish the creatinin excretion. However, the inges- 
tion of large doses (20 gm.) of creatinin had been shown by Rose 
and Dimmitt? to lead to a perceptible increase (0.49 gm.) in the 
output of creatinin. 

Because of the fact that the kidneys eliminate creatinin with 
especial ease, its blood concentration (1 to 2 mg. per 100 ec) remains 
remarkably constant. This fact suggested the employment of a 
clinical method for the determination of the blood creatinin. 

Folin and Denis! measured the creatinin in the blood of 200 
hospital patients with non-renal conditions and found no reten- 
tion in them. On the other hand, accumulation of creatinin was 
noted in uremia and terminal nephritis, and high figures appeared 
to portend early death. 

Myers and Lough* confirmed these findings. Their conclusions 
were that a creatinin figure of from 2.5 to 3 is suspicious; that a 
reading of from 3 to 5 indicates severe renal damage and that 
figures over 5 foreshadow a fatal termination within two months. 

In 1916, Chace and Myers‘ formulated their views upon the 
clinical importance of creatinin in the following words: “As a 
prognostic test the blood creatinin has been found of very great 
service, over 5 mg. to 100 ec having invariably proved fatal after 
the lapse of a comparatively short period of time. During the 
terminal stages of the disease, the concentration of the creatinin 
gradually rises, reaching 15 to 30 mg. in most cases at death.” 

In 1918, Myers and Killian® reaffirmed the same views. 

For a time, serious doubt was cast upon the whole question of 
creatininemia, when McCrudden and Sargent,’ in 1916, announced 
that all of the variations in the colorimetric readings could be 
accounted for by slight differences in the amount of picric acid 
contained in the solution. They stated that the color due to the 
creatinin contributed but a small portion of the total hue. As 
the Folin colorimetric method had been the one employed in the 
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clinical determinations, this indictment, if true, would have com- 
pletely nullified all previous work on creatinin retention. Folin 
and Doisy’ immediately reinvestigated the whole subject. 
Together with McCrudden and Sargent, they examined the latters’ 
picric acid and found it to be surprisingly impure. Pure picric 
acid gives only a faint tinge to the solution. 

Since that time the literature upon the subject has not been 
voluminous, and there has been no serious contradiction to the 
conception originally promulgated by Folin and Denis. Rabino- 
witch,’ in 1921, emphasized the prognostic value, reporting 14 
cases with creatinin figures over 5, all of which were necropsied 
and showed marked renal damage. 

The general rule that laboratory findings must be correlated 
with the clinical data in order to be properly interpreted allows 
no exception in the case of creatinin. If the retention be of sudden 
onset and due to a remediable cause, such as ureteral calculus or 
hypertrophied prostate, prompt recovery may be expected upon 
removal of the defect. This fact is brilliantly illustrated by the 
experiments of Keith and Pulford.’ These investigators pro- 
duced hydronephrosis in dogs by ligating the ureters with a rubber 
band. When the obstruction was maintained for too long a time, 
permanent kidney damage was done and the animals died; but 
when the obstruction was removed in time, even though the blood 
creatinin had already reached abnormally high values, complete 
recovery took place. 

Tecunic. The technic originally described by Folin and Denis 
still occupies first place. Modifications subsequently suggested 
have added nothing to it. It was the method employed in this 
series of blood analyses. The details of the test are contained in 
an article by Folin and Wu.'° 

MareriaAL Srupiep. Out of 1500 routine blood chemical 
analyses taken in the wards of the Long Island College Hospital, 
there were selected all of those cases, regardless of diagnosis, which 
exhibited a blood creatinin figure in excess of 2.5 mg. per 100 ce. 
The routine use of these analyses should be stressed. Only a small 
percentage of the whole group of individuals was suffering from 
renal disease. ‘The data upon all of the creatininemic patients are 
tabulated in Table I. The relation between the date of the blood 
chemical analysis and that of death should be particularly noted, 
inasmuch as the creatinin determination is so commonly used as 
a prognostic guide. The patients showing retention were followed 
up after their discharge from the hospital, and every effort was 
made to determine the exact date of death. 

Analysis of Table I. Forty-three cases showed at some period a 
blood creatinin value in excess of 2.5. Table I, below, shows that 
every one of these patients gave evidence of renal damage. 
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TABLE IIl.—SUMMARY OF CLINICAL DIAGNOSES IN ALL CASES 
SHOWING CREATININEMIA. 


Chronic diffuse glomerulonephritis . 


35 
Acute exacerbation of chronic glomerulonephritis 2 
Acute diffuse glomerulonephritis 2 
Bichloride poisoning, nephrosis with anuria 2 
Mixed type, chronic glomerulonephritis plus nephrosis 1 
Nephrectomy, other kidney being congenitally cystic 1 


These findings are quite in accord with the accepted view. It 
may, perhaps, appear surprising not to find a single borderline 
or non-nephritic case out of such a large series. The deduction 
is safe that creatinin is very easily eliminated by the normal or 
even the moderately damaged kidney and that creatinin retention 
is an unmistakable sign of great functional inefficiency. However, 
it must be borne in mind that anuria, from any cause, whatsoever, 
is capable of causing a rapidly mounting creatininemia. Reference 
to Case X, in which there was complete anuria, due to bichloride 
poisoning, demonstrates how quickly creatinin retention figures 
may rise in the absence of urinary secretion. It is noteworthy 
that all of the patients in the retention category, with the excep- 
tion of the three anuric individuals, gave evidence of lesions of the 
glomeruli. 

Prognostic INFERENCES. The first 14 cases listed in Table I 
attained creatinin figures of 10 mg. per 100 ce or more. All of 
these patients died within less than three weeks. The longest 
period of survival was seventeen days. The average length of life 
after reaching this figure was four days. 

Fifteen patients yielded readings between 5 and 10 mg. per 100 
ce. Eleven of these individuals died uremic within seventeen days, 
the average being six days. Three others have since died at inter- 
vals of two hundred and ninety-eight, one hundred and seventy- 
four and forty-nine days respectively. Two cases of this group, 
Nos. XXII and XXVI, deserve especial consideration, as they 
indicate that recovery may take place even after the creatinin 
figure has exceeded 5. The former exhibited the block type of 
retention. The patient was edematous and oliguric, and there 
was myocardial insufficiency. Treatment with rest, limitation of 
fluid intake and digitalis resulted in marked improvement with a 
parallel reduction in the retention figures. He was discharged 
greatly improved at the end of a month. Case XXVI actually 
attained normal blood chemical values and was discharged from 
the hospital in excellent condition. A concurrent cerebral hemor- 
rhage with cardiac decompensation subsequently caused death, 
but at that time there was but slight retention of creatinin and 
urea. These 2 cases serve to emphasize the fact that with reten- 
tion exceeding 5 mg. per 100 cc, the prognosis as regards the renal 
condition, while grave, is not necessarily hopeless. 
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TABLE III].—OUTCOME WITH VARIOUS DEGREES OF RETENTION, 


Max. No. Aver. No 
Creatinin figure. Died. of days. of days. Unimproved. Improved. 
Over 10 mg. te. oe 17 4 0 0 
5.0to10 “ 298 42 0 1 
2.5to 5 “ 0 5 


COMPARISON WITH RETENTION OF AND Uric Acip. It 
will be observed that the figures for creatinin and for urea appear 
to rise in a rough ratio; but too much reliance must not be placed 
upon this relationship. Thus one analysis yielded a reading of 
6 mg. of creatinin and 300 mg. of urea nitrogen. In another case, 
values of 8.8 mg. of creatinin and only 26.6 mg. of urea nitrogen 
were obtained. There was not a single instance in which creatinin 
but not urea was retained. In a previous paper upon uremia," 
studied from the aspect of retention of urea, the fact was pointed 
out that urea nitrogen furnishes a more delicate guide and gives 
earlier evidence of renal deficit. In that group of 29 cases, the 
rough ratio between creatinin and urea nitrogen was likewise 
apparent. 

Accumulation of uric acid bears a very inconstant relation and 
its readings are of little assistance in forming a prognosis. Together 
with the other non-protein nitrogen ingredients, its blood values 
are increased in nephritis, but the figures are so variable that 
sound inferences cannot be drawn from the level of its retention. 
Myers, Fine and Lough” expressed the belief that uric acid, because 
of the complexity of its molecule, is eliminated with great difficulty 
and that, consequently, retention of this substance is an indication 
of early nephritis. The author’ has just completed the study of 
a series of cases with retention of uric acid but of none of the other 
non-protein nitrogen substances. So far as he has been able to 
observe, this retention occurs in a great variety of unrelated condi- 
tions and is not a reliable index to incipient renal insufficiency. 

Summary. Fifteen hundred blood chemical analyses were made 
upon patients in the wards of the Long Island College Hospital. 
As it was desired to study creatinin retention in any conditions 
in which it might possibly occur, there was no selection of cases. 
The blood values exceeded 2.5 mg. per 100 cc in 43 patients. An 
analysis of this group showed that in all there were other unmis- 
takable evidences of renal deficit. Forty cases were diagnosed 
as glomerulonephritis, while the other 3 patients were anuric. 

Fourteen patients attained figures of 10 mg. or over per 100 ce. 
All of these patients died within seventeen days, the average length 
of life being four days. Of 15 patients who yielded figures from 5 
to 10 mg., 11 were dead within seventeen days, averaging six 
days. Three others have since died. One of the latter finally 
succumbed to a cerebral hemorrhage after having attained normal 
blood chemical values. Of 21 patients with readings ranging from 
2.5 to 5 mg., 16 are now dead. 
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OBSERVATIONS ON THE ACTION OF GERMANIUM DIOXIDE 
IN PERNICIOUS ANEMIA. 


By M. E. ALexanper, M.D., 
VISITING PHYSICIAN, WATERBURY HOSPITAL, WATERBURY, CONN, 

THE experimental work conducted by Hammett, Nowrey and 
Miiller on the erythropoietic action of germanjum dioxide! sug- 
gested to me to make some clinical observation upon the action 
of this substance in cases of pernicious anemia. The abovenamed 
investigators showed that the administration of the germanium to 
albino rats led to “a marked and statistically valid rise in the 
number of erythrocytes.’ Their experimental work was suggested 
by the close relationship existing between the positions of germa- 
nium and arsenic in the periodic system, where they are adjacent 
in series. They also showed that germanium possesses a toxicity 
approximately twenty-two times less than that of arsenic. They 
administered subcutaneously to animals 180 mg. of germanium per 
kilo of body weight with no harmful effects, while arsenic exhibits 
fatal results at a rate of 8 mg. per kilo of body weight. 

Miiller and Iszard? published observations upon the action of 


1 Jour. Exper. Med., 1922, 19, 173. 
2 Am. Jour. Mep. Sc1., 1922, 153, 364. 
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germanium dioxide. The work was conducted upon the guinea- 
pig, rabbit, dog and one apparently normal man. They used a 
stable, saturated solution containing 0.004684 gm. of germanium 
dioxide per 1 cc, representing “the true solubility of the pure 
oxide in water.’ The lastnamed authors also made elaborate and 
extremely valuable determinations upon the cumulative effect and 
elimination of the substance. 

The present paper is based upon observations made in 3 cases 
of pernicious anemia. ‘The accompanying tables indicate the exact 
blood findings in each case. In my experience the results have 
been very disappointing and, because of the tremendous expense 
of this product, it seemed to me wise to report the findings, even 
though the experience is comparatively limited. 

The diagnosis in the cases recorded seemed absolutely certain. 
The characteristic high color index was present in each one, normo- 
blasts and megaloblasts were present in the blood smears. Roent- 
gen-ray and all other modes of investigations failed to point to 
any other diseased process. In 1 case the diagnosis was verified 
at autopsy. 

All hematinic medications (iron, arsenic, bone-marrow, etc.) 
were discontinued one week prior to the administration of the 
germanium, and were not exhibited until three weeks after the 
last dose of the drug was given. 

In all 3 cases the germanium was administered at the rate of 
100 mg. per kilo of body weight. 


° 
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Cuarr I.—Hemoglobin and red blood cell count in Case I. (H. K.) 


Case I.—H. K., male, aged forty-one years; pernicious anemia 
of two years’ duration. Patient was previously transfused several 
times with temporary amelioration of condition. At the time the 
administration of the germanium was started, the patient’s hemo- 
globin was 22 per cent and the erythrocytes were 1,100,000. 100 
mg. of germanium per kilo of body weight was administered and 
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a total of 5 gm. was administered in the course of three weeks. 
Approximately, 300 mg. was given hypodermically twice a week, 
while the rest of the substance was administered in solution by 
mouth. In spite of this treatment, the patient’s condition con- 
tinued to grow worse. The hemoglobin fell to 10 per cent (Dare) 
and the erythrocytes numbered 670,000. 


TABLE I. DETAILS OF BLOOD EXAMINATION IN CASE I (H. K.) 


Day No. Hb. R. B.C. W.B.C. Poly. Lymph. Mon. Eos. Bas. Nucl. Reds 


1 22 1,100,000 | 5400 61 | 30 7 1 1 Many. 
3. . .| 21 | 1,800,000 | 5600 | 60 | 28 10 2 0 “ 
5. . 23 1,200,000 | 5200) 58 | 34 7 1 0 
7. . 1,080,000 4800 64 | 32 3 0 1 
9. . . 22 | 1,000,000 | 5200 66 | 30 4 0 0 
11. . . 20 | 1,000,000 6000 60 | 28 9 2 1 “ 
13. . . 23 1,200,000 | 6100; 59 | 34 6 1 0 as 
15. . .| 18 | 1,000,000 | 5400; 54 32 12 1 1 
at 950,000 5200 50 | 38 10 2 0 
19. . .| 16 | 1,000,000 | 4800; 58 36 5 0 1 
960,000 5100 63 32 4 1 0 
840,000 4600 62 30 7 1 0 “ 
920,000 4200 70 19 9 1 1 
860,000 5200 64 26 8 1 1 
820,000 4000 63 27 9 1 0 
790,000 4800 59 30 1 0 1 Numerous. 
800,000 4400 62 | 29 8 1 0 
760,000 5400 58 | 31 9 1 0 
720,000 6000 60 33 7 0 0 
700,000 4100 64 31 4 1 0 
4 1 0 “ 


es 650,000 4800 65 | 30 


Case II.—B. D., female, aged forty-six years; pernicious 
anemia. This patient was first seen in March, 1922. At the 
time of the first examination the hemoglobin was 16 per cent; 
erythrocytes, 1,200,000; leukocytes, 5200; with a differential count 
showing polymorphonuclears, 54 per cent; lymphocytes, 40 per 
cent; large mononuclears, 5 per cent; eosinophiles, 1 per cent; 
many normoblasts and megaloblasts, marked granular degenera- 
tion of the erythrocytes and polychromatophilia. The patient 
was put on germanium dioxide and treated essentially the same 
as in the first patient. There was no improvement following 
the administration of the compound (Table I1). After adminis- 
tering the germanium for three weeks it was discontinued and 
three weeks later iron cacodylate, }-grain ampoules, was com- 
menced intramuscularly, administered twice weekly. Considerable 
improvement was observed at the end of two weeks and blood 
changes became apparent very promptly. 
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TABLE II. HEMOGLOBIN AND RED BLOOD CELLS IN CASE II (B. D.) 
Red Blood Day No. 
Cells 


Day No Hemoglobin 
Per cent 

21 14 

15 

12 

27 11 

29 10 

31 9 


1,200,000 
1,100,000 
1,100,000 
1,200,000 
1,000,000 
1,050,000 
1,050,000 
1,000,000 

980,000 
1,100,000 
1,000,000 

960,000 

940,000 

980,000 
1,000,000 
1,000,000 


33 
35 
37 
39 
41 


Hemoglobin Red Blood 
Per cent Cells 
10 1,050,000 
ll 920,000 
10 940,000 
12 980,000 
14 1,000,000 
13 1,060,000 
14 1,900,000 
15 1,120,000 
16 1,400,000 
14 1,610,000 
18 1,880,000 
20 1,900,000 
21 1,860,000 
22 2,000,000 
24 2,100,000 
24 1,980,000 


TABLE HI, HEMOGLOBIN AND RED BLOOD CELLS IN CASE III (W. w.) 


Day No. Hemoglobin 
Per cent 


« woe 


Red Blood 
Cells 


1,050,000 
1,040,000 
1,000,000 
1,100,000 
1,200,000 
1,210,000 
1,240,000 
1,200,000 
1,100,000 
1,120,000 
1,200,000 
1,100,000 
1,100,000 
1,050,000 
1,100,000 
1,100,000 


Day No. 


33 
35 


Hemoglobin Red Blood 
Per cent Cells 
12 1,000,000 
14 1,110,000 
15 1,200,000 
16 1,210,000 
16 1,200,000 
17 1,250,000 
18 1,260,000 
20 1,280,000 
22 2,000,000 
24 2,200,000 
25 2,200,000 
24 2,300,000 
23 2,400,000 
26 2,000,000 
28 2,400,000 


R. B.C. 


2,500,000 
2,000,000 
1,950,000 
1,900,000 
1,850,000 
1,800,000 
1,750,000 
1,700,000 
1,650,000 
1.600,000 
1,550,000 
1,500,000 
1,450,000 
1,400,000 
1,350,000 
1,300,000 
1,250,000 


1,200,000 
1,150,000 
1,100,000 
1,050,000 


Cuarr IIl.—Hemoglobin and red blood cells in Case II (B. D.) showing effect of 
germanium and iron cacodylate respectively. 
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Case IIl.—-W. W., male, aged thirty-eight years; pernicious 
anemia. From the history of the case, the patient has had two 
previous exacerbations. He had the usual hematinic remedies, 
but no hypodermic administrations of iron and arsenic; no trans- 
fusions. The patient had no medication whatever for three weeks 
prior to the time when he was first seen. At the first examination 
the hemoglobin was 16 per cent (Dare); erythrocytes, 1,050,000; 
leukocytes, 4800; with a differential count of polymorphonuclears, 
61 per cent; lymphocytes, 31 per cent; large mononuclears, 6 per 
cent; eosinophiles and basophiles, each 1 per cent; a moderate 
number of normoblasts and megaloblasts; marked granular degen- 
eration and polychromatophilia. The germanium was adminis- 
tered as in Case I, and 4.5 gm. were used in four weeks’ time. 

Three weeks after the last dose of germanium, iron cacodylate, 
}-grain ampoules, was administered hypodermically twice a week 
for three weeks. Table III shows the details of the blood findings 
in this case. 


HB. 

DARE R. B.C. 
56 2,400,000 
2.350,000 
52 - 2,300,000 
60 == 2,250,000 
40 2,000,000 
1,950,000 
36 1,900,000 
34 1,850,000 
1,800,000 
30 x 1,750,000 
28 1,700,000 
26 3 1,650,000 
2 1,600,000 
29 1,550,000 
20 = 1,500,000 
18 rc} TT 1,450,000 
16 ++ 1,400,000 

P 12 1,300,000 
10 1,250,000 
8 1,200,000 
6 1,150,000 
4 1 100,000 
2 1.050,000 
0 1,000,000 


Cuart IL].—Hemoglobin and red blood cells in Case III (W. W.) showing effect 
of germanium and iron cacodylate respectively. 


Summary and Conclusions. 1. Germanium dioxide, obtained 
from a reliable source, was employed in 3 cases of pernicious anemia. 
One of the cases was what might be called far advanced and the 
other 2 moderately advanced cases. 

2. Diagnosis of pernicious anemia seemed certain in all of the 
cases. In 1 case it was verified at necropsy. 

3. No clinical improvement was noticed in any of the cases and 
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the hemoglobin and erythrocytes showed no increase during the 
period of observation. 

4. Arsenic and iron, administered hypodermically after the 
germanium was stopped, lead to an increase of hemoglobin and 
— tes, also to sy mptomatic amelioration. 

. In pernicious anemia, germanium dioxide when administered 
by pond and hypodermic injection led to no beneficial results. 
Arsenic and iron seemed definitely superior to germanium in this 
disee ase. 


THE ANTISEPTIC AND BACTERICIDAL PROPERTIES OF 
ISOPROPYL ALCOHOL. 
By Duptey H. Grant, M.S.” 


ELIZABETH, N. J. 


IsopropyL alcohol (also known as secondary propyl alcohol, 
dimethyl! carbinol and petrohol) has been placed on the market in 
commercial] quantities only during the last two or three years. 
In the United States, it is a by-product of the petroleum and 
natural’ gas industries, while in Germany it is produced by the 
reduction of acetone, which is made by a series of reactions from 
calcium carbide. 

Isopropyl alcohol boils at 82.26° C., and has a density of 0.7808 
at 7. Like ethyl alcohol, it forms a constant-boiling mixture 
with water. This mixture contains 91.1 per cent by volume of 
isopropyl alcohol, boils at 80.4° C., and has a density of 0.8158 
at 2°". This is the form in which the alcohol is usually marketed. 

Isopropyl alcohol is similar in many of its properties to ethy] 
alcohol, though it appears, according to what few data have been 
published,' to produce no exhilarating effect when ingested, and 
has, moreover, an unpleasant taste, except in high dilution. No 
motive could, therefore, exist for attempting to employ it as a 
beverage. 

The entry of isopropyl alcohol into commerce and its suggested 
use as a substitute for ethyl alcohol in cosmetics and external 
medicine has raised the question of its physiological properties. 

The toxicity of isopropyl alcohol toward higher animals has 
been investigated by Macht,? Burton-Opitz,' Boruttau* and a 
number of earlier observers. Their results, obtained by various 
methods on a number of different animals, indicate that isopropyl 
alcohol is somewhat more toxic than ethyl alcohol, but not more 
than twice as toxic as ethyl alcohol. Its toxicity is slightly less 
than that of the isomeric normal propyl alcohol, and much less 
than that of the butyl and amyl alcohols. This is in accordance 
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with the well-known law of Richardson, which states that the 
toxicity of alcohols increases with their molecular weights. 

Ingested isopropyl alcohol does not produce an acute secondary 
intoxication, due to its metabolic products, as does methyl alcohol. 
It has been shown, furthermore, to have no noticeable harmful 
effect upon the human skin." * 

The comparative bactericidal power of isopropyl alcohol might 
be expected to run roughly parallel to its toxicity. That this is 
the case is confirmed by the three published investigations bearing 
on this subject which a search of the literature has revealed. 

Wirgin' performed a long series of comparative experiments 
upon the power of various alcohols, in various concentrations, to 

' inhibit the growth of, and to kill, cultures of Micrococcus pyogenes 
aureus. 

Growth in bouillon cultures at 37° C. was inhibited by 8 per 
cent of methyl alcohol, 6 per cent of ethyl, 4 per cent of propyl 
(either normal or iso-), 2 per cent of buty] (either normal or iso-) or 
1 per cent of normal amy! alcohol. 

Suspensions of Micrococcus pyogenes aureus were dried on 
quartz pebbles and subjected to the action of various alcohols in 
different concentrations for various lengths of time, then rinsed, 
shaken with sterile water and plated out on agar. Isopropyl alco- 
hol, at a concentration eight times normal (7. e., 48 per cent), 
effected complete sterilization in five minutes, while ethyl alcohol 
of the same molecular concentration did so in ten minutes, and 
methyl! alcohol failed to sterilize during fifteen minutes, as did 1 
per cent phenol. A normal (7. ¢., 6 per cent) solution of isopropy! 
alcohol failed to kill off the dried cocci in fifteen minutes. Propy] 
alcohol, either normal or iso-, in 20 per cent concentration, killed 
the cocci in a few minutes, while 20 per cent ethyl alcohol hardly 
did so in twenty-four hours. 

Wirgin also investigated the optimum concentration of methyl, 
ethyl and normal propyl! alcohols for effectiveness against Micro- 
coccus pyogenes aureus dried on silk threads and in moist suspen- 
sion. One minute’s immersion secured sterilization of the silk 
threads in the case of 60 per cent ethyl and methyl alcohols, and 
in propyl alcohol of all concentrations from 20 to 60 per cent, 
inclusive. Highly concentrated alcohols (7. e., stronger than 70 or 
80 per cent) were found, as is well known, to be ineffective against 
dried bacteria. The minimum sterilizing concentration, for one 
minute's action, against moist cocci, was 60 per cent for methyl 
alcohol, 50 per cent for ethyl and 20 per cent for propyl. In this 
case, the higher concentrations were also effective. Unfortunately, 
isopropyl! alcohol was not used in this test, but the close similarity 
between the bactericidal properties of the two propyl alcohols 
observed by Wirgin in all the other tests makes it probable that 
its effective concentration would be about the same. 
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Wirgin found the bactericidal action of the alcohols to be espe- 
cially notable when Micrococcus pyogenes aureus dried in blood 
serum was employed. The penetrating property of alcohols, 
together with the fact that they do not coagulate serum proteins, 
made their solutions (at optimum concentration) distinctly more 
effective than 0.2 per cent mercury bichloride or 5 per cent formalin, 
and approximately equal to 3 per cent phenol, 2.5 per cent cresol 
plus soap, or 0.1 per cent iodine trichloride solutions. 

Considering aqueous alcohols as a class, Wirgin ranks 30 per 
cent propyl! or isopropyl] first, 60 per cent ethyl next, 60 per cent 
methyl next, and saturated solutions of the higher alcohols next, 
in bactericidal efficiency. The butyl and amyl alcohols, while 
more effective in equal concentration than the lower alcohols, are 
not, like them, miscible with water in all proportions, and are 
consequently limited in application. 

From the standpoint of practical application, the propyl! alcohols 
(isopropyl and normal propyl) occupy an especially favorable 
position in that they are the alcohols of the highest molecular 
weight that are still miscible with water in all proportions. 

Bernhardt, Director of the Bacteriological Laboratory of the 
Friedrichshain Hospital, Berlin, has recently published® an investi- 
gation of isopropy! alcohol as a means for disinfecting the hands in 
surgical and gynecological practice. Staphylococcus pyogenes 
aureus, Bacillus coli communis, Bacillus anthracis and Bacillus 
subtilis were used as test organisms. Inhibition of bacterial 
growth was effected at between 3 and 6 per cent concentration of 
isopropyl alcohol. Dilute isopropyl alcohol killed dried anthrax 
bacilli and staphylococci in two to five minutes. A 40-per-cent 
concentration of isopropyl alcohol was found to be approximately 
equivalent to 60 per cent ethyl alcohol. 

Bernhardt then carried out a series of practical tests by soiling 
the hands of several subjects with Bacillus coli cultures, allowing 
them to dry and then, without washing, rubbing them with iso- 
propyl alcohol (20 ce on gauze; later, 10 ce was found sufficient). 
One finger, as a control, untreated with alcohol, but dipped into 

nutrient agar, demonstrated extreme contamination, over 20,000 
bacteria per finger. 

The alcohol, in 80 per cent and 60 per cent concentration, was 
rubbed upon the hands until it evaporated. In a series of 20 
experiments, this resulted in complete sterilization in 60 per cent 
of the cases, extensive reduction (less than 10 surviving bacilli) 
in 20 per cent, and considerable reduction (10 to 1000 surviving 
bacilli) in 20 per cent. This approximates the action of ethyl 
alcohol. Isopropyl alcohol is effective, however, in lower concen- 
trations than is ethyl. Bernhardt emphasizes, as have previous 
authors, the wide variation in individual hands, with respect to 
ease of disinfection, He recommends that isopropyl alcohol of 50 
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per cent be used upon dry hands, and of 70 to 80 per cent upon 
moist hands, and concludes that it is a complete substitute for ethy! 
alcohol, for this purpose. He did not, apparently, investigate the 
effectiveness of isopropy] alcohol at its optimum concentration, 7. ¢., 
30 to 50 per cent. 

Seifert® tested the fermentability of various alcohols by Bacterium 
pasteurianum and Bacterium kuetzingianum, two acetifying organ- 
isms isolated by Hansen from Mycoderma aceti. Isopropyl alco- 
hol showed a marked inhibiting effect upon these bacteria, no 
growth being observed during eight weeks in the presence of | 
per cent of the alcohol. Yeast decoction and unhopped beer wort 
were used as media. The same organisms fermented 5 per cent 
ethyl, 3 per cent normal propyl and 1 per cent normal butyl and 
isobutyl alcohols, and grew in a medium containing 2 per cent 
methyl alcohol, though without oxidizing the alcohol. ‘Toward the 
vinegar-forming bacteria, therefore, isopropyl alcohol appears to 
have the greatest antiseptic power of all the lower alcohols. 

Of interest in this connection is the work of Pringsheim,’? who 
demonstrated that isopropyl alcohol is formed by an organism, 
Clostridium americanum, isolated by him from potatoes, and 
producing also normal butyl alcohol and butyric acid when grown 
on potato mash. This datum confirms the scattered and ques- 
tioned references* to the presence of isopropyl alcohol in fusel 
oil, which is shown to be due to an abnormal fermentation involving 
butyric acid bacilli. 

While not dealing with isopropyl alcohol, the work of Saul® 
has an inferential bearing. This investigator subjected sporulated 
cultures of Bacillus anthracis, as well as other organisms, to the 
action of boiling alcohols of different concentrations. He employed 
only methyl, ethyl and normal propyl alcohols, and found all 
three to be useless when anhydrous, but effective in lower con- 
centrations, when the duration of boiling was sufficient. The aim 
of Saul’s work was to find an easy and effective method for steriliz- 
ing surgical sponges, and he concluded that boiling 30 per cent 
propyl! alcohol was the best agent tried. It is a plausible assump- 
tion that isopropyl alcohol might serve as well. 

Since isopropyl] alcohol has come into commerce in this country, 
samples of it have been distributed to several physicians and 
hospitals, for use as a massage medium and surgical antiseptic, 
with general satisfaction. It has also found employment as a 
preservative for museum specimens and for surgical catgut. 

Summary and Conclusions. 1. Isopropyl alcohol is a nonpotable 
alcohol, somewhat more toxic than ethyl alcohol, but not more than 
twice as toxic as ethyl alcohol. 

2. Isopropyl alcohol is a more powerful bactericide and anti- 
septic than ethyl alcohol toward the organisms so far studied 
(Staphylococcus pyogenes aureus, Bacillus coli communis, Bacillus 
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anthracis, Bacillus subtilis and acetic acid bacteria). It is most 
effective in concentrations of 30 to 50 per cent. 

3. Since it is not liable to be diverted for beverage use, and is 
not subject to burdensome taxes and restrictions, isopropyl alcohol 
may advantageously replace ethyl alcohol, under some circum- 
stances, as a surgical antiseptic and preservative. 
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STUDIES ON THE REACTIONS OF ASTHMATICS AND ON 
PASSIVE TRANSFERENCE OF HYPERSUSCEPTIBILITY. 


By ARENT DE Bescue, M.D., 


CHRISTIANIA, NORWAY. 


1. CurTANEOUS AND OruER REACTIONS IN BRONCHIAL ASTHMA. 
According to investigations by Walker,' Rackemann, Freeman, 
de Besche and others, certain forms of asthma are regarded as 
expressions of hypersusceptibility to foreign proteins that may 
gain entrance into the body. Such forms of asthma might be 
called anaphylactic asthma. In this article, certain results are 
reported of investigations on asthmatics by means of protein 
extracts of timothy pollen, of substances from various animals 
(horse, dog, cat, chicken, sheep, crabs, lobster, honey, milk, egg, 
fish, potato, oats, rye, rice, staphylococci, streptococci, Micro- 
coccus tetragenus, strawberries, nuts, apples, pears). Altogether, 
cutaneous reactions of 86 asthmatics have been studied. Careful 
clinical examination with roentgen photographs and special exami- 
nation of the nose and throat were made in each case of suspected 
asthma, and all cases of dyspnea that might be associated with 
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cardiorenal diseases and organic lung changes have been elimi- 
nated. Paroxysmal dyspnea with sibilant rales in the chest with- 
out any demonstrable anatomical cause has been the standard 


TABLE I.—CUTANEOUS AND OTHER REACTIONS IN THIRTY-FIVE 
ASTHMATICS. 


Patients. Horse. Cat. Dog. 
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In addition, all 35 patients were negative to chicken, sheep, milk, potato, oats, rye, 
rice, lobster, crawfish. 
* Prepared by Arlington Chemical Company. 


for the diagnosis in each case. As shown in Table I, which gives 
the positive results, the most frequent reaction was obtained with 
extracts of horse proteins, 23 in all, and in some of these cases, 
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reactions were obtained also with other substances. It is interest- 
ing that the results corresponded either with the experiences of 

the patients themselves as to the causes of their asthma or with 

results of experiments that I made upon the basis of the reaction. 

It appears that several substances may cause asthma in the same 

patient: Patient 23 becomes asthmatic from emanations of 

flowers and from contact with horses as well as on eating fish or 

strawberries, and Patient 25, a seven-year-old boy, is made 

asthmatic on eating eggs and apples. A sister of this patient, 

upon eating these things, develops urticaria but not asthma. 

Patient 15 develops asthma and coryza on contact with horses 

and dogs; Patient 18, on contact with horses and cats; and Patient 

20 on contact with horses, dogs and cats. The patients reacting 

to bacterial extracts were old asthmatics with chronic bronchitis. 

Three patients reacted to extracts of nuts; one of them developed 

typical asthma upon eating nuts, with swelling of the oropharyn- 

geal mucous membrane and of the conjunctiva and running of the 

nose; the others developed less-marked pulmonary symptoms but 

marked oronasopharyngeal and conjunctival symptoms upon eat- 
ing nuts; one developed similar symptoms also from eating apples 
and pears. 

Reactions were made according to certain methods of my own 
also. The patients who were susceptible to extracts of horse 
materials were tested for skin reactions to horse serum and for 
conjunctival reactions upon touching the conjunctiva with a 
finger that had been passed over the hair of a horse or other animal, 
the finger thus carrying a little dandruff or sweat. This con- 
junctival reaction is referred to hereafter as the eye reaction 
(de Besche). Of the 23 asthmatics giving reactions to horse 
extracts, 10 gave cutaneous reactions to horse serum, 17 reacted 
to Walker’s extracts, and all gave the eye reaction. These tests 
were made at the same time in each case. Of the patients sensi- 
tive to cat material, 3 gave positive reactions to all tests, 1 only 
the eye reaction; the details of the reactions to dog extract may 
be seen in the Table. On the whole, in cases of asthma depending 
apparently upon contact with horses, cats and dogs, the eye reac- 
tion gives the largest number of positive results, next the test 
according to Walker’s method, while less than half reacted to 
horse serum on cutaneous injections. Comparing the degrees of 
hypersusceptibility of the patients giving the eye reaction and 
skin reaction with horse serum, those reacting to the latter must 
be regarded as the more sensitive. It has been said that asth- 
matics that give cutaneous reaction to horse serum should not be 
injected with horse serum, because of the danger of violent symp- 
toms, whereas asthmatics that give reactions with Walker’s extracts 

only may be injected without danger. All my cases of horse 
asthma have been tested for cutaneous reactions to sheep serum, 
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but with uniformly negative results, suggesting that antidiphtheria 
serum developed in sheep would be free from danger. Certain 
patients hypersusceptible to other substances were tested further 
as to eye and skin reactions with the material itself or with juice 
pressed out of it, and in only 2 cases, giving positive reactions, was 
there failure to react to Walker’s extracts. 

Most of the patients in whom positive reactions developed knew 
beforehand the conditions under which asthmatic symptoms 
usually would arise, but this was not true of all. Thus, Patient 4 
and Patient 20 did not realize until they were eighteen and twenty- 
seven years old, respectively, that their asthma depended upon 
contact with certain animals. Others (Patients 2, 11, 15 and 26) 
knew nothing of the influence the materials to which they reacted 
played in the production of the asthma from which they suffered, 
and they derived great benefit from the knowledge thus obtained. 
It should be noted that, as my material is selected material, it 
should not be made the basis for any statistics of the different 
kinds of asthma. Some patients seem to have known since early 
childhood that they were susceptible to contact with horses or to 
certain foods, while to others this did not become apparent until 
much later. Patient 4, a woman, aged twenty-four years, who 
lived in the country and came in close contact frequently with 
horses, did not begin to suffer from asthma until seventeen years 
of age, and shortly afterward she realized that the asthma was 
connected in some way with horses. Three patients are farmers, 
who began to suffer from asthma, due to contact with horses, after 
reaching adult age. Patient 30, a woman, aged forty years, could 
eat apples, pears and nuts without harm until thirty-six years of 
age, when she began to suffer from paroxysms of asthmatic symp- 
toms with increased nasal secretions and swelling of the eyes, and 
in the course of the next two or three years it became apparent to 
her that these symptoms arose only after the consumption of the 
articles mentioned. In many cases of hay fever and asthma, a 
familial disposition to hypersusceptibility is present because the 
majority of the patients state that several members of their families 
suffer from these diseases. The similarity of these asthmatic con- 
ditions, particularly horse asthma, to experimental anaphylaxis is 
shown by the fact that one patient, who suffered from anaphylactic 
shock after injection of antidiphtheria (horse) serum, remained 
free from the usual asthmatic symptoms when in contact with 
horses for about three months; in other words, a condition of 
antianaphylaxis was produced by the injection of the horse serum. 
Bacon and Wright? made similar observations, and Walker and 
others have shown that small quantities of horse proteins may pro- 
duce a temporary insusceptibility in horse asthmatics. The 
remarkable case of asthma, following injection of horse serum, 
described by Walker, seems so far to remain quite unique. As 
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stated in greater detail in the following, | have succeeded in making 
guinea-pigs susceptible to horse serum and also to cat serum, by 
injecting them with the serum of patients with horse and cat 
asthma. These results are quite analogous to the noteworthy 
case, described by Ramirez,’ of the patient who was transfused 
with blood and subsequently developed asthma dependent upon 
contact with horses. It was found then that the donor suffered 
from a pronounced form of horse asthma. 

2. Passive TRANSFERENCE OF HYPERSUSCEPTIBILITY BY THE 
SERUM OF CERTAIN AstHmatic Persons. When the blood of an 
animal, made hypersensitive by the injection of a foreign protein, 
is injected into a normal animal, the normal animal may become 
hypersensitive to the same protein. This is passive anaphylaxis. 
As a rule, some hours must elapse after the injection before passive 
anaphylaxis becomes demonstrable; in the case of guinea-pigs, 
from six to twenty-four hours may elapse; in dogs, Richet found 
that passive anaphylaxis could be demonstrated after two hours. 
[tis believed that this latent period corresponds to the time required 
for the antisubstances in the injected serum to become anchored 
to the cells of the tissues. It has been found possible to transfer 
anaphylactic conditions in man to guinea-pigs. Thus, Grysez and 
Bernard,‘ as well as Achard and Flandin,® found that the blood of 
patients, injected with therapeutic serum and who, on that account, 
had become hypersensitive to the serum, when injected into guinea- 
pigs, made them anaphylactic with respect to the same serum. 
Longcope and Rackemann® obtained similar results with the serum 
of patients who had been injected with large quantities (180 to 
360 ce) of antipneumococcus serum (horse serum); in a large num- 
ber of cases, the guinea-pigs so injected became anaphylactic with 
respect to horse serum. In a case of urticaria in man from eating 
pork, Bruch,’ by injecting the patient’s serum into guinea-pigs, 
rendered them hypersensitive to swine serum. Schultz and 
Larson’ report cases of hypersusceptibility to milk in children and 
the production of passive anaphylaxis in guinea-pigs by the injec- 
tion of the serum of such children. The question arises whether 
the serum of an asthmatic patient, who is hypersensitive with 
respect to a particular protein, can render guinea-pigs anaphylactic 
to the same protein. As only scattered observations appear to 
have been made in regard to this question, it seemed to me advis- 
able to publish the results of further observations.’ In most of 
my cases, it concerns persons who were hypersensitive to emana- 
tions from horses; in 1 case, the patient was hypersensitive to 
cats. From 1 to 5 ce of the serum of the patient was injected 
intraperitoneally in guinea-pigs and after twenty-four to forty- 
eight hours, the guinea-pigs were then injected with horse or cat 
serum, usually in quantities of 0.5 ce intravenously or of 3 to 5 ce 
intraperitoneally. Furthermore, 0.1 cc of serum was injected 
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intracutaneously in the guinea-pigs with a view to studying the 
local reactions. 


Case [.—Woman, aged twenty-three years, suffered from horse 
asthma since her sixteenth year. By going into a stable for 
horses, driving with horses, etc., marked dyspnea would develop 
that might last for several days. When removed from horses 
and things that had been in contact with horses, she was free 
from symptoms. Other animals did not have any such effects. 
When the conjunctiva was touched with the finger that previously 
had stroked a horse, a strong reaction would develop; she also 
gave a marked cutaneous reaction with Walker’s extract of horse 
dandruff and with horse serum. The patient’s serum, 5 cc, was 
injected intraperitoneally into a guinea-pig, and twenty-four hours 
later the guinea-pig received 0.5 ce of horse serum intravenously ; 
in five minutes, marked anaphylactic shock developed. Another 
guinea-pig received 2.5 cc of the patient’s serum intravenously, 
and forty-eight hours later 0.5 cc of horse serum intravenously; 
this animal also developed definite symptoms of anaphylactic 
shock. Before being injected intravenously, both animals received 
0.1 ce of horse serum intracutaneously, and in 1 of them a large 
wheal, 1 cm. in diameter, developed, but the other gave no definite 
reaction. 


Case II.—Man, aged thirty-three years, asthmatic from earliest 
childhood when in contact with horses; suffered also from hay 
fever and asthmatic attacks on eating strawberries. A strong 
conjunctival reaction developed from the touch of a finger that 
had been passed over the hair of a horse. He gave a marked 
cutaneous reaction with Walker’s extract of horse dandruff and 
with horse serum as well as with extracts of pollen and strawberries. 
The patient’s serum, 5 cc, was injected into a guinea-pig intraperi- 
toneally; twenty-four hours later 3 cc of horse serum were injected 
intraperitoneally and was followed by marked anaphylactic shock 
in fifteen minutes. A similar result followed the injection of 0.5 
ce of horse serum intravenously in another guinea-pig which had 
received 3 cc of the patient’s serum intraperitoneally forty-eight 
hours before. In 1 of the animals, 0.1 ce of horse serum produced, 
on intracutaneous injection, a large wheal. 


Case III.—Man, aged thirty years, asthmatic from earliest 
childhood when near horses; strong conjunctival and cutaneous 
reactions developed when tested, as the previous two patients; guinea- 
pigs injected with the patient’s serum intraperitoneally, 5 cc in 
each case, and reinjected in the same way with the same quantity 
of horse serum in twenty-four hours, developed marked anaphylac- 
tic shock, and in one of the animals a large wheal developed on intra- 
cutaneous injection of 0.1 cc of horse serum. 
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Case IV.—Man, aged thirty-eight years; since childhood swell- 
ing of the conjunctiva and cutaneous wheals developed whenever 
he came in contact with cats; similar symptoms, but less marked, 
also developed from contact with horses; asthmatic symptoms 
from time to time. Touching the conjunctiva with a finger after 
stroking a cat gave rise to redness, edema, and flow of tears; after 
a similar test after stroking a horse, redness and itching developed. 
When scratched by a cat, large wheals would develop. After the 
intraperitoneal injection of 5 ce of the patients serum and forty- 
eight hours later an injection of 3 ce of cat serum, marked symp- 
toms of anaphylactic shock developed, while the intraperitoneal 
injection of 5 cc of cat serum in a fresh guinea-pig was without any 
special effect. 


Case V.—Man, aged forty-three years, horse asthma from child- 
hood and also suffered from hay fever, sometimes with marked 
asthmatic symptoms. He gave strong conjunctival and cuta- 
neous reactions to horse proteins. A guinea-pig injected intra- 
peritoneally with 1 ce of the patient’s serum, and twenty-four 
hours later with 0.5 ce of horse serum intravenously, developed 
marked anaphylactic shock; another guinea-pig injected intra- 
peritoneally with 5 ce of the patient’s serum, and forty-eight hours 
later with 5 ce of horse serum, developed only some dyspnea and 
a subnormal temperature. Both these animals developed large 
wheals in the skin on the intracutaneous injection of 0.1 cc of 
horse serum twenty hours after the injection of the patient’s serum. 


Case VI.—A man, aged forty-two years, asthmatic since child- 
hood, apparently dependent upon horse emanations; marked eye 
reaction and marked skin reaction to extract of horse dandruff, 
but no reaction upon intracutaneous injection of horse serum. 
Guinea-pigs injected intraperitoneally with 5 ce of the patient’s 
serum gave no anaphylactic reaction upon intravenous or intra- 
peritoneal injection of horse serum twenty-four hours later, and 
no cutaneous reaction to horse serum. 


Case VI b.—Woman, aged twenty-nine years, asthmatic at times 
as child and since eighteen years old has suffered from asthma 
when in contact with horses; she gave a strong eye reaction upon 
touching conjunctiva with a finger that had been passed over a 
horse; also cutaneous reaction with extract of horse dandruff, but 
not with horse serum; no anaphylactic symptoms and no cutaneous 
reaction in guinea-pigs injected with the patient’s serum and 
reinjected with horse serum. , 


Case VII.—Man, aged forty-four years, asthmatic since twenty 
years old when in contact with horses; strong eye reaction to finger 
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passed over the skin of a horse and strong skin reaction with extract 
of horse dandruff; no anaphylactic symptoms or cutaneous reac- 
tion upon injection of horse serum in guinea-pigs previously injected 
with the patient’s serum. 


Case VIII.—Man, aged thirty-eight years, asthmatic since six- 
teen years old, depending upon horse emanations; his reactions 
were similar to those in Case VII, and the patient’s serum did not 
render guinea-pigs anaphylactic to horse serum. 


Case IX.—Woman, aged twenty-three years, asthmatic since 
childhood from contact with horses; similar reactions as Cases 
VII and VIII; the patient’s serum did not render guinea-pigs 
sensitive to horse serum. 


In 4 cases, the serum of patients, suffering from asthma depend- 
ent on contact with horses, rendered guinea-pigs anaphylactic to 
horse serum. These patients gave eye and skin reactions to horse 
proteins. Analogous results were obtained in the case of 1 patient 
sensitive to cat emanations. In 5 other cases of horse asthma, the 
serum of the patient did not produce passive seusitization to horse 
serum in guinea-pigs. In these cases, the asthma appeared to be 
dependent upon horse emanations, but none of these cases gave 
any cutaneous reaction to horse serum, but all except one gave eye 
reactions by the de Besche method and skin reactions to horse 
dandruff. It appears that these patients were sensitive to sub- 
stances in horse hair, dandruff and sweat and not to substances in 
horse serum. 

I have emphasized that asthmatics,!® in whom the disease 
appears to be dependent upon certain animal emanations, may 
give different local reactions, as observed also by others, some 
giving skin reactions with serum as well as with extract of hair 
and dandruff, while others do not react to the animal’s serum. 
Whether this difference represents an essential difference in the 
nature of the conditions is difficult to say, but it would seem most 
reasonable to assume that it concerns differences in the. degree of 
hypersensitiveness and that patients giving cutaneous reactions to 
serum are the more sensitive. This view is supported by my 
experiments in that in 4 instances of horse asthma and 1 of cat 
asthma, all these patients giving skin reactions to the correspond- 
ing serum, the patients’ serum in each case produced passive 
anaphylaxis to horse serum in guinea-pigs. 

As stated, Ramirez? describes an instance of a man who had not 
had asthma before, but who soon after transfusion began to have 
asthmatic attacks when in close contact with horses, and that it 
was found that the donor of the transfused blood suffered from 
horse asthma. In this case, the sensitive state was transferred 
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in the blood of one person to another. By means of the serum of 
asthmatics, | have succeeded in producing a local hypersuscepti- 
bility to horse serum in the skin of previously normal persons. 


{XPERIMENT 1.—A man, aged forty-two years, was asthmatic 
since childhood upon coming in contact with horses; he gave a 
marked eye and skin reaction and reacted also to the cutaneous 
injection of horse serum. <A perfectly healthy man, who did not 
suffer from asthma or urticaria, received 0.1 cc of the serum of the 
patient intracutaneously on the left forearm and also, for purposes 
of control, 0.1 ce of serum from a normal person and, in another 
place, 0.1 cc of salt solution. No reaction developed about any 
of these injections, and after twenty-four hours 0.1 cc of horse 
serum was injected intracutaneously in all the three places pre- 
viously injected, and in the course of five minutes a large wheal, 
about 3 cm. in diameter, developed about the place in which the 
serum of the asthmatic patient had been injected. This wheal 
was surrounded by a hyperemic zone and itched greatly; it remained 
in full bloom for three or four hours and then disappeared fairly 
rapidly. The places injected with normal serum and salt solu- 
tion showed no reaction from the injection of the horse serum. 


EXPERIMENT 2.— Man, aged fifty-two years, has had hay fever 
since childhood, with asthma influenced by contact with horses; 
pronounced eye and skin reactions, as well as reaction to horse 
serum and to pollen; 0.1 cc of serum was injected intracutaneously 
in the arm of the patient’s wife, also 0.1 cc from a normal person, 
and the same amount of salt solution; no reaction about any of the 
three points, and twenty-four hours later 0.1 ce of horse serum 
was injected intracutaneously, as in the previous case, with the 
result that an itching wheal, 4 cm. in diameter and surrounded by 
redness, developed about the point where the husband's serum 
had been injected; no reaction developed about the other points. 
In the other arm, also injected in three places in the same way, the 
injection of sheep serum twenty-four hours later did not produce 
any reaction. The subject of the experiment received 0.1 ce of 
the patient’s serum intracutaneously in two other places and 
twenty-four hours later extract of pollen (Freeman’s preparation) 
was injected in these places, and in one of them a large itchy wheal 
developed. The injection of pollen in other places of the skin gave 


no reaction. 


EXPERIMENT 3.—Woman, aged thirty-six years, asthmatic since 
childhood, depending upon horses; sometimes, after contact with 
horses, urticaria would develop; marked eye reaction, as well as 
cutaneous reactions with extract of horse dandruff and_ horse 
serum; an experiment like that described in Experiment 1 was 
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made and with a similar result—the place where the patient's 
serum had been injected developed a large itching wheal upon the 
injection of horse serum twenty-four hours later. 


EXPERIMENT 4.—Woman, aged twenty-eight years, asthmatic 
since childhood from contact with horses; marked eye and skin 
reactions; a sister of the patient, who did not have asthma, was 
injected intracutaneously with 0.1 cc of the patient’s serum, in 
another place with the same quantity of normal serum, and in a 
third place with the same quantity of salt solution; twenty-four 
hours later 0.1 cc of horse serum was injected intracutaneously in 
all three places, but no reaction developed in any place. 


EXPERIMENT 5.—Man, aged thirty-two years, asthmatic since 
ten years of age, apparently from sensitiveness to horses; he gave 
a marked eye reaction and skin reaction with extract of horse 
dandruff, but no reaction followed intracutaneous injection of 
horse serum; a brother, who was normal, was injected exactly in 
the same way as in Experiment 4, but no reaction developed. 


In 3 of the experiments just described, the intracutaneous injec- 
tion of serum from patients, suffering from asthma dependent 
upon substances from horses, produced a local hypersusceptibility 
to horse serum. This hypersusceptibility showed itself in the form 
of a wheal with hyperemia about the point where the horse serum 
was injected and where twenty-four hours before serum from the 
asthmatic patient had been injected. It seems quite clear that 
the asthmatic serum contained certain substances that produced a 
local hypersusceptibility. 

These experiments and the experiments upon guinea-pigs show 
that certain asthmatics suffer from a condition that can be trans- 
ferred passively. -The patients with asthma, in which passive 
transfer of hypersusceptibility did not succeed, did not give any 
cutaneous reaction to horse serum, and may be regarded as less 
sensitive than those whose serum produced passive anaphylaxis. 

Prausnitz and Kuster" report an instance of hypersusceptibility 
to fish protein, in which they produced a local hypersensitiveness 
in the skin of a normal person by the injection of the serum of 
the patient, but they did not succeed in similar experiments with 
the serum of hay-fever patients and of patients hypersusceptible 
to horse serum. 

Conclusion. Taken in conjunction with the local skin and other 
reactions in asthmatics, the occasional severe symptoms of anaphyl- 
actic shock upon injection of asthmatics with horse serum and the 
demonstration in occasional cases of asthma of complement-binding 
bodies and precipitin in the serum, the results now presented, 
showing that the serum of asthmatics may be the means of trans- 
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ferring hypersusceptibility, strengthens materially the opinion that 
certain forms of asthma may be regarded as anaphylactic in nature. 
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DIFFERENTIAL DIAGNOSIS OF DIABETES. 
By Henry J. Jonn, M.D., 


CLEVELAND CLINIC, CLEVELAND, OHIO. 


OFTEN a patient with no subjective complaint is referred to a 
specialist because his family doctor or the examiner of a life insur- 
ance company has found sugar in the urine, either once only or 
repeatedly. The patient appears to be in perfect health, offers no 
complaint, no symptoms are apparent and there are no pathological 
physical findings. An examination of the urine discloses no sugar 
and examination of the fasting blood sugar shows a normal content. 

What can one do in such a case? What can be said to the patient 
to allay his fears of diabetes and at the same time guard him 
against a possible later development of diabetes, the signs of which 
are absent at the moment? Can one say simply “I find no diabetes; 
you're all right”’ and let the patient go, only to return in a year 
or two with fully developed diabetes? Or shall he be condemned 
as a diabetic, in spite of the present negative findings, judgment 
being based merely on the sugar found in the urine by the referring 
doctor or the insurance examiner? In the latter case after fol- 
lowing a restricted diet for a year or two, the patient may consult 
another specialist who may settle his problem by saying: “ You are 
not diabetic; eat anything you wish.”’ 

Perhaps in no other disease is the establishment of a positive 
diagnosis in the early and in the borderline cases so difficult or a 
mistaken diagnosis so fraught with danger as is the case with dia- 
betes and a final diagnosis in these cases often requires more than 
the common measures which are accessible to a man in general 
practiee. It is therefore of importance that the general practitioner 
and the medical examiner understand what measures are essential 
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for the final establishment of a diagnosis in doubtful cases, and 
why dependence cannot be placed on urine examination alone, or 
even on the evidence of a single fasting blood-sugar estimation. 

The point to be established is the ability of the individual to 
utilize (metabolize and store) carbohydrates. The presence of 
sugar in the urine tells only that the kidneys are permeable to 
sugar and by itself alone does not even disclose at what blood-sugar 
concentration this “‘overflow” takes place; for the permeability of 
the kidneys to glucose varies with the individual, and in different 
individuals, therefore, sugar may be found in the urine at any blood 
sugar concentration between 53 and 256 mg. per 100 ce. 

It follows therefore that a progressive study of the blood sugar 
content —the establishment of the glucose tolerance curve—is the 
only method by which the ability of the individual to utilize carbo- 
hydrates can be established with certainty. That is, upon the 
glucose tolerance curve depends the establishment of the diagnosis 
of diabetes; moreover, the glucose tolerance curve discloses also 
whether or not the individual may be liable to develop diabetes and 
thus becomes a valuable prophylactic guide. 

To illustrate the application of this procedure the following cases 
are cited: 


Case I.—A little boy, aged seven years, was brought in from a 
neighboring state where a diagnosis of diabetes had been made by 
his family physician, this diagnosis being based on the presence 
of sugar in the urine after a period of general malaise of several 
weeks duration. 

Routine examination at this time showed no sugar in the urine, 
and a fasting blood sugar of 84 mg. per 100 ce—a low normal. 
The boy’s mother stated, however, that for the preceding few days 
the boy had had a restricted diet. Were we justified on the basis 
of this examination in stating that this was not a case of diabetes 
since there was no sugar in the urine and no increased blood-sugar 
content? 

In spite of the fact that the urine and fasting blood examination 
showed nothing abnormal, we proceeded to find how the boy could 
handle a heavy carbohydrate meal, 75 gm. of glucose (to an adult 
100 gm. are given) in lemonade. 

The glucose tolerance curve (Curve 1) shows a very gradual rise, 
its highest point being reached at the end of three hours, and just 
the beginning of descent at the end of four hours, so that were we 
to project this curve we would find that it would take from seven to 
nine hours for it to return to the starting point. In this case, there- 
fore, a typical diabetic curve was secured. The glycosuria did not 
appear until the blood-sugar content had reached 272 mg. per 
100 ec, showing that the point of kidney permeability to sugar lay 
somewhere between 84 and 272 mg. per 100 ce. 
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Thus, while we were not able to make any definite diagnosis in 
this case before the tolerance test was made, following that test 
we were able to say with confidence that it was a diabetic case, 
basing this conclusion on the proved lack of carbohydrate utiliza- 
tion. If even more definite evidence is desired, it can be secured 
by letting such a case go on for a few months on an unrestricted 
diet, when the typical picture of severe diabetes will develop and 
special diagnostic measures will not then be needed to confirm the 
diagnosis. 

This boy was put on a gradually increasing diet, checked by 
repeated blood-sugar examinations so that today, after a two weeks’ 
stay in the hospital, I am discharging him on a diet of 45 gm. of 
carbohydrate, 55 gm. of protein, and a total of 1700 calories on 
which his blood sugar remains normal, his last examination showing 
73 mg. per 100 ce; no acetone. 

This case illustrates not only the procedure whereby the diag- 
nosis of diabetes is established, but also the importance of imme- 
diately and relentlessly pursuing the treatment, for especially in 
children, there is no time to lose. To my mind, diabetes and diph- 
theria in children have one point in common—they must be treated 
with promptness if we would get results. There is a critical period 
in diphtheria beyond which serum is of no avail; there is a critical 
period in diabetes in children beyond which treatment is of little or 
no avail. We know only too well the story of cases of advanced 
diabetes in children. 


Cask I].—A young foreign girl, aged twenty-six years, a 
housemaid, came in after following a diabetic regimen for three 
weeks. She had begun to feel that this was too difficult and wanted 
a confirmation of the diagnosis. 

Her family history was of no significance. She had had measles 
in childhood, influenza four years ago. Her physical examination 
showed nothing abnormal; blood-pressure, 120-80. There was no 
sugar in the urine. The fasting blood sugar was 111 mg. per 100 cc; 
urea, 42 mg.; Wassermann, negative. 

In this, as in the preceding case, there were no pathological find- 
ings, nothing upon which to base a definite diagnosis of diabetes 
and substantiate the primary diagnosis of the family physician. 
On the other hand the previous diagnosis could not be disproved 
on the basis of this examination, for it might be that the normal 
blood-sugar content was the result of the restricted diet as in the 
case reported above. 

The results of the glucose tolerance test as shown in Curve 2 
disclosed a perfectly normal carbohydrate tolerance, in fact a strong 
carbohydrate tolerance, proving that this was not a case of diabetes. 

One cannot question that sugar had been found in the urine; it 
might have been a postprandial event. But to base the diagnosis 
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The checkered columns at the top of the charts indicate the water intake; the 
solid black columns at the top indicate the urine output. The total intake and out- 
put during the period of four hours or more is indicated by a like marking at the 
lower right corner of the chart. The circles at the lower ends of the black columns 
indicate the presence of sugar in the urine. 

The broken horizontal line opposite ‘‘120” is the normal level of blood sugar, i. e., 
120 mg. per 100 cc. The broken vertical line opposite ‘‘three hours” indicates the 
period within which, in normal individuals, the blood-sugar content again becomes 
normal after the ingestion of the standard dose of glucose. The heavy curve repre- 
sents the blood-sugar content at the designated periods. The dots which break the 
glucose tolerance curve indicate the intervals at which blood was taken for sugar 
estimation. Each solid black column at the bottom of the charts represents the sugar 
content of the urine output indicated by the corresponding solid black column at the 
top of the chart. Each square included in these lower columns represents 1 gm. of 
sugar, and the total sugar output, the sum of these squares, is indicated by the solid 
black portion of the large square at the right of the chart, which includes 100 
squares, representing 100 gm. of glucose, the total sugar intake. 


Cask II.—A plumber, aged thirty-four years, Jewish, married, 
came in for a consultation regarding a diagnosis of diabetes which 
had been made nearly two years before when sugar was found in 
his urine in an examination for life insurance. He was then referred 
to an internist who made a blood-sugar examination, with a normal 
finding, and then made a glucose tolerance test, which showed 
fasting blood sugar 110 mg. per 100 cc; one-half hour after the 
glucose ingestion, 193 mg.; one hour after, 200 mg.; two hours 
after, 158 mg., when the test was discontinued. There was no sugar 
in the urine at the beginning; 1.3 per cent at the end of one hour; 
3.4 per cent at the end of two hours. On this finding, the diagnosis 
of diabetes was again made and the man was kept on a diabetic 
regimen for two years. 
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I made a glucose tolerance estimation at the end of this time, the 
results of which are shown in Curve 3. This is a normal tolerance 
curve and is almost a duplicate of the curve made from the findings 
two years ago. There was no glycosuria to start with, but it was 
present at the end of the first and second hours. 

This curve made it possible for me to tell the man definitely that 
he was not a diabetic, in spite of the fact that he had been so diag- 
nosed by two physicians and belonged to the race which has a 
strong predilection for diabetes. 

In order to confirm the diagnosis beyond the shadow of a doubt, 
I subjected the patient to forced carbohydrate feeding, explaining 
to him that I was doing this in order to overtax his carbohydrate 
metabolism so that at the end of the week, if there were a deficiency, 
it would be manifested by a high blood-sugar content; if there were 
no deficiency, then the blood sugar would be normal. 

The patient agreed, and for a week he feasted on pastry and cakes 
and all the carbohydrate food he could think of, for which he had 
longed for nearly two years. At the end of this time he showed a 
fasting blood-sugar content of 102 mg. per 100 ce. This certainly 
was sufficient evidence for considering the case to be a non-diabetic. 
For over & year his diet has been unrestricted and his blood sugar 
has been normal at each examination. ‘The last examination showed 
a blood sugar content of 111 mg. per 100 ce. 

Conclusion. ‘The various case histories cited above emphasize 
the following important point in the diagnosis of diabetes: 

If one bases his diagnosis on urmary examination alone there 
may result on the one hand danger to the patient if diabetes is 
present, and on the other, disadvantage and misery from a deficient 
diet, if the patient is not a diabetic; in the case of a mistaken 
insurance examination, not only the patient but his family also 
may suffer an injustice. 
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EpiscopaL Hosprrat Reports. Volume V. Pp. 506. Philadel- 
phia: William J. Dornan. 


Tus is a volume of splendid appearance and is well edited. 
About twenty-two members of a staff of fifty-seven act as contrib- 
utors, together with about ten resident physicians. Most of the 
reports come from the surgical side of the institution with the name 
of the editor, Ashhurst, attached to twenty papers, about one- 
third of the volume. There is a lamentable lack of material from 
the medical staff. Most of the papers have appeared in some medical 
publications and are for the most part case reports. It is to be 
regretted that so active an institution as the Episcopal Hospital 
has had so little to offer. Perhaps the period of the war may be 
an excuse. The institution has a publication fund made possible 
by the contributions of a generous friend. It is to be hoped that 


the next report contains papers showing more of a research spirit. 
S 


THE COLLOIDAL STATE IN ITS MEDICAL AND PHYSIOLOGICAL ASPECTS 
By Sir Wituiam M. Bayuiss, F.R.S., M.A., D.Se., LL.D., 
Professor of General Physiology in University College, London. 
Pp. 95; 12 figures. London: Henry Frowde, Hodder & Stough- 


ton, 1923. 


Tus monograph is to be regarded as an attempt to give a short 
-account of the properties of colloids, so far as of interest in connection 
with the phenomena occurring in living beings. The nine chapters 
discuss; (1) the nature of the colloidal state; (2) interfacial phe- 
nomena; (3) precipitation and peptonization: (4) osmotic pressure; 
(5) viscosity; (6) surface tension of colloidal solutions; (7) imbibi- 
tion; (8) physiological action; (9) proteins and hemoglobin. 
Although the form of the booklet necessitates rigorous selection of 
topics, the author finds space to explain his individual views on the 
colloidal state and to express his disagreement with Jacques Loeb 
on more than one detail. To the rapidly growing group of medical 
men who feel the need of greater familiarity with adsorption, the 
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isoelectric point, amphoteric electrolytes, the Donnan equilibrium 
and kindred topics, this timely and relatively simple presentation 
by a master of the subject will be most welcome. 


UEBER DIE PATHOLOGISCHE ANATOMIE DER SPIROCHETOSIS IcTERO— 
Ha@MORRHAGICA INADA (WEILSCHE KRANKHEIT). By Pror. 
Dr. RENJIRO KANEKO, a.o. Professor I. med. Klinik der Kyushu 
Imperial Universitit, Japan. Pp. 182; 12 illustrations and 
numerous tables. Vienna: Rikola Verlag, 1922. 


A THOROUGH systematized inquiry into the morbid anatomy of 
the Japanese form of this disease, written in the manner of the 
previous generation, now unfortunately rare, and based on eight 
years personal observations of cases, of which 42 had come to 
autopsy. Coupled with a fifty page critical review of the literature, 
this book is a valuable contribution to the subject; though the 
reader must remember that the European form of the disease is 
not identical and that still another epidemic jaundice has recently 
been shown to exist in this country. 


Tue Practice oF MEpICINE IN THE Tropics. Volume III. By 
many authorities. Edited by W. Byam, O.B.E., Lieut.-Colonel, 
Royal Army Medical Corps (retired); Lecturer on Tropical 
Medicine at St. George’s Hospital Medical School; late Assistant 
Director of Pathology, London District; and R. B. Arcurpa.p, 
D.S.0., M.D., Edinburgh; Major, Royal Army Medical Corps 
(retired); Director of the Wellcome Tropical Research Labora- 
tories, Soudan Government, Gordon College, Khartoum. Pp. 
865; 32 illustrations. London: Oxford Medical Publications, 
1925. 


Tue third volume of Byam and Archibald’s practice of tropical 
medicine is preceded by a very splendid likeness of the late General 
Gorgas, a particularly appropriate and a very agreeable courtesy 
from our English colleagues. This volume takes up in detail the 
diseases produced by intestinal parasites, diseases caused by physical 
‘agents, diseases of doubtful causation, some of which are present 
in the temperate climate, as for example rabies and smallpox. 
These sections are then followed by disorders of metabolism as seen 
in the tropics including the deficiency diseases. Regional diseases 
are considered in another section, a section on surgery in the tropics 
and a rather unusual section on diseases of women in the tropics. 
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The sections, as in the previous two volumes, are extremely com- 
plete and very thorough, and are presented by well-known authori- 
ties. It is interesting to note the opinion of the authors as to the 
etiology of some of the disorders which are at present in question. 
Pellagra is considered to be the result of a possible inherited predis- 
position with continued dietetic deficiency. ‘Typhus fever is classi- 
fied in the doubtful diseases and possibly, although the authors of 
the section on typhus fever do not believe it, due to the Rickettsia 
protazeki. The same thing holds good for Rocky Mountain spotted 
fever and trench fever. The last two diseases are probably due to the 
Rickettsia bodies. 

The third volume completes this monumental work in tropical 
diseases and undoubtedly this present publication will stand for 
many vears as the recognized authority on these various manifesta- 
tions of disease which are observed chiefly in the tropics. M. 


THE BacTERIOPHAGE— Its ROLE Immunity. By F. D'HERELLE, 
Pasteur Institute. Authorized English Translation by GrorGE 
H. Situ, Assistant Professor of Bacteriology, Yale University. 
First edition. Pp. 282; 14 illustrations. Baltimore: Williams 
and Wilkins Company, 1923. 


Tue book consists of two parts. Part I deals with the methods of 
isolation and the demonstration of the Bacteriophage. Part II 
discusses its importance in disease and its role in immunity. 
D’Herelle gives the student the benefit of his extensive researches. 
His conclusions as to the nature, the role in disease and immunity 
are often at variance with those of other investigators; however the 
author takes great pains in answering criticism, in an effort to prove 
his theories. The problem is one of great experimental interest, 
but the author is undoubtedly overestimating its ultimate value. 


ENVIRONMENT AND RESISTANCE IN TUBERCULOSIS. By ALLEN 
K. Krause, A.M., M.D., Associate Professor in Medicine, Johns 
Hopkins University; Director, Dows Tuberculosis Research 
Fund, Johns Hopkins University; Editor, American Review of 
Tuberculosis. Pp. 137. Baltimore: Williams and Wilkins 

Company, 1923. 


THESE two essays by an author of recognized authority will 
interest those seeking more light upon the mechanism of resistance 
to tuberculosis. The formation of the tubercle, its chance position, 
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THESE two essays by an author of recognized authority will 
interest those seeking more light upon the mechanism of resistance 
to tuberculosis. The formation of the tubercle, its chance position, 
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its age and vascular supply, the part played by trauma, strain, 
intercurrent infections, and finally allergy, are all discussed in a 
masterly fashion. A. 


Massacre AND Mepicat Gymnastics. By Dr. Emin A. G. KLren. 
Second edition. Pp. 564; 182 illustrations. New York City: 
William Wood & Co. 


Tuts book of Dr. Kleen’s has been a guide for doctors, medical 
students, masseurs and medical gymnasts in Scandinavia for more 
than a quarter of a century. The original edition appeared over 
twenty years ago and so well satisfied has the author been with its 
original contents that he has found no reason for making any mate- 
rial alteration in the present edition. The present volume contains 
a chapter on Ling’s Medical Gymnastics by Dr. J. Arvedson, a 
chapter by Dr. E. Zander on Zander’s Medical Gymnastics and 
another chapter by Dr. Patrik Haglund on the use of Medical 
Gymuastics and Massage in Orthopedics. 

This book, coming as it does from Sweden, where methods of 
massage and gymnastics have received scientific thought for the 
last hundred years, makes it a book well worth investigation for 
those who are laboring in this field. In includes a most interesting 
historical introduction which goes to show that massage and physical 
exercise have formed a branch in medical and surgical treatment 
from time immemorial in all countries. Naturally, some of the 
authors views receive criticism when read by English-speaking 
people. This does, by no means, miminize the value of the book. 
The illustrations are somewhat antiquated, although they serve 
the purpose quite satisfactorily. The important thing in the 
reviewer's mind concerning such a book as this one, is that it calls 
increasing atteution to the value of physical methods of treatment. 
The need for such a knowledge was demonstrated anew in the work 
of recent war surgery. There is no doubt that too little attention 
is paid to this branch of therapeutics by the average medical 
curriculum. S. 


Foop AND THE PRINCIPLES OF Digretics. By Ropert Hurcuin- 
son, M.D., Epin., F.R.C.P., Physician to the London Hospital, 
and to the Hospital for Sick Children, Great Ormond Street. 
Fifth edition. Pp. 610; 33 diagrams and 3 plates. New York: 
William Wood & Co., 1922. 


Tuts is an ably written and rather comprehensive text-book, the 
original edition of which appeared in 1900. While obviously some 
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attempt has been made to bring the present edition abreast of the 
times the impression one gets in reviewing it is that it represents 
in the main the state of knowledge of dietetics a decade or two ago. 
Many of the references, and they are quite profuse for a book of 
this kind, date back into the Nineteenth Century and the food 
prices quoted are those of prewar days. In spite of this defect the 
work is a most satisfying one, presenting the principles of dietetics 
in a rational and most convincing manner, and a careful perusal of 
it will repay anyone. M. 


CANCER AND ITs Non-suRGICAL TREATMENT. By L. Duncan 
Butkey, A.M., M.D., Senior Physician to the New York Skin 
and Cancer Hospital, Member of the American Association for 
Cancer Research. Pp. 457. New York: William Wood & Co. 


THE surgical aspects of cancer have so monopolized the clinical 
literature on cancer in recent years that it is very refreshing to come 
across a book that deals solely with the medical features. Bulkley 
has aimed, as he states in the preface, to establish on firm scientific 
grounds the proofs of the constitutional nature of the disease and 
to illustrate the value of this thesis by cases, in many of which he 
has obtained quite remarkable results by purely medical treatment. 


He does not believe in the local nature of the affection, looking upon 
the tumor itself merely as a manifestation of a general disease, 
carcinosis. In his analysis of known clinical and experimental 
facts he presents a strong case for his theory, which after all is not 
new though much neglected of late. M. 


ABDOMINAL Pain. By Pror. Dr. Norsperr Orrner, Chief of the 
Second Medical Clinic at the University of Vienna, Authorized 
Translation by WitLiAM A. Brams, M.D., Formerly Lieutenant- 
Commander, Medical Corps, U.S. N., and Dr. ALrrep P. LuGEr, 
First Assistant, Second Medical Clinic, University of Vienna. 
Pp. 362. New York: Rebman Company, 1922. 


Tuis is an English translation of the second and latest edition of 
Ortner’s well known work on Abdominal Pain. In the author's 
preface to this American edition he expresses the hope that it will 
be a means of helping in reéstablishing friendly relations between 
members of the medical profession of the English-speaking countries 
and of his own. It is very evident that he has in mind the propa- 
ganda for the restoration of Vienna to its prewar status as a post- 
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graduate medical center. The war has undoubtedly demonstrated 
for us, at least, that American centers afford just as good oppor- 
tunities for study and that the European doctor is in no respect 
our superior. Medicine should, of course, know no nationality, 
but it is rather difficult to forget the attitude taken by some of the 
central power scientists prior to and during the war. 

The present edition is arranged much as was the previous German 
edition and takes up the subject from every angle. Diffuse and 
localized abdominal pain, epigastralgia or stomach cramps, pains in 
all of the abdominal regions and pains associated with various 
phenomena are taken up in the different chapter headings. In the 
lines of the book, the author sets forth his own wide personal experi- 
ence, one based upon the verification of clinical observation by 
surgical and anatomical check-up. 

The impression that one quickly recieves in reading the book is 
that its author has a profound and extensive insight into his field. 
Often one wishes that he had not been so concise. The effect is 
much as though one were seeing a country from a swiftly moving 
express train. 

Somehow or other the style fails to drive home the subject-matter. 
The topic of abdominal pain is, of course, a large, difficult and 
intricate one to handle and we know of no one who has presented 
the case in a better way. Perhaps the fact that we are dealing with 
a translation accounts for some of our objections. 

As for the facts as they are thrown on the screen, no objection 
could be made against them. We were interested in the terms liver 
colic, hysterical fever and the evident importance attached to the 
Abderhalden reaction in pregnancy. The book deserves the atten- 
tion of all who may be interested in medicine and more particularly 
internal medicine. It has much of value crowded between its covers. 


THe SPECTROSCOPE AND ITS Uses IN GENERAL ANALYTICAL CHEM- 
istry. By T. ToHorne Baker, A.M.I.E.E., F.R.P.S. (author 
of Radiographic Technic). Second edition. Pp. 208; 98 illus- 
trations. New York: William Wood & Co., 1923. 


Tuts small book, which first appeared in 1907, was written to 
fill an intermediate position between the ordinary text-book of 
physics and advanced works on the spectroscope. Of the ten 
chapters into which it is divided the medical man will find the 
first three the most useful. Such subjects as spectrophotography 
and spectrophotometry, fluorescence, phosphorescence and calo- 
rescence are taken up in the later chapters, with a final one on 
roentgen-ray spectral analysis. K. 


SSS 
S. 


THOMAS: THE SUCCESSFUL PHYSICIAN 


CONTRIBUTION A pES MANIFESTATIONS 'TARDIVES DE 

ENCEPHALITE By GABRIELLE Lévy (Service du 
Professeur Pierre Marie). Pp. $12; 57 illustrations: Paris: 
Vigot Fréres, 1922. 


Tuis book is the result of intensive study of 129 cases in the 
clinic of Professor Marie of the results that may follow an acute 
attack of epidemic encephalitis. It is well brought out that the 
severity of the acute symptoms bear no relation to the results 
that may follow. The sequele in the order of their importance 
are: (1) The Parkinsonian syndrome (which the author very 
‘arefully differentiates from Parkinson’s disease); (2) the excito- 
motor syndrome, including the choreas and all other types of 
involuntary movements; (3) the insomnia and hypomanic forms 
which occur especially in children; (4) the respiratory form. The 
histories of 68 cases are given in detail. The pathology of 4 cases 
is gone into and the literature reviewed. In 1 case there was a 
persistence of the acute changes which is interpreted as pointing 
to the virus persisting. It is a very readable book and is an impor- 
tant contribution to our knowledge of what may happen to a 
patient who recovers from acute epidemic encephalitis. W. 


THe SuccessruL Puysician. By C. Tromas, M.D., 
Visiting Physician to Franklin Hospital, San Francisco. Pp. 
303. Philadelphia and London: W. B. Saunders Company, 1923. 


To those physicians who believe that their success depends pri- 
marily upon the amount of money they accumulate, this book will 
greatly appeal, for it discusses the various aspects of their life from 
that angle. This includes methods of attracting and holding 
patients, of becoming favorably known in one’s community and of 
changing ability into income. The book also includes chapters on per- 
sonality, choice of location, forms of practice, accounts, investments, 
insurance,etc. The opinion is expressed by the author that young men 
go into this profession essentially for selfish reasons and only inci- 
dentally for altruistic ones. And furthermore the author admits that 
but few doctors are able to put aside enough money for their comfort 
in old age. The logical conclusion is that physicians are not usually 
successes. This conclusion is obviously a false one and in itself 
disproves the author’s standard of success. Scattered through the 
book are some helpful suggestions for the beginner in practice, 
but much of the advice given is not needed by the graduate of 
today, and the emphasis placed on material success is unfortunate. 


M. 
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Ortnorepic Surcery. By Sm Roserr Jones, K.B.E., C.B., 
and Ropert W. Loverr, M.D., F.A.C.S. Pp. 699; 712 illustra- 
tions. New York: William Wood & Co., 1923. 


THe hopes aroused by the names of the eminent authors are 
fully justified by the book. The ever-widening field of orthopedic 
surgery is exemplified by the range of its contents, which includes 
almost all diseases of the locomotor apparatus, whether of bone, 
joint or nerves, except the acute infections and recent fractures. 
A valuable feature of the book is the introductory remarks on 
anatomy, functions and general pathology of the parts under 
consideration, which seek to correlate symptomatology and treat- 
ment with general principles of disease and disordered function 
rather than with each separate entity. This not only aids the 
memory but helps the student and practitioner to formuiate treat- 
ment on a rational basis. The book excels in the presentation 
of those subjects which have long been regarded as the special 
field of orthopedic surgery, e. g., tuberculosis of the bones and 
joints, congenital deformities, static and other acquired deformi- 
ties and principles and details of apparatus, muscle-training, etc. 
The subjects of bone tumors and malunited fractures are treated 
less comprehensively, but this can scarcely be regarded as a defect. 

Typography, paper and illustrations are excellent. This book 
is certainly the standard single volume work on orthopedic surgery 
in the English language. P. 


ARAB MEDICINE AND SURGERY; A STUDY OF THE HEALING ART IN 
AuceriA. By M. W. Hitton-Simpson, B.Sc. (author of Among 
the Hill Folk of Algeria, ete.). Pp. 96; 12 illustrations and 8 


plates. London: Oxford University Press, Humphrey Milford, 
1922. 


Owina to the kindly interest taken in his work by the late Sir 
William Osler, the author, himself a layman, presents certain very 
interesting data regarding the present-day medicine and surgery 
of the practitioners of the remote valleys of the Aures Mountains. 
He and his wife spent four winters there making an ethnographical 
survey and were able to get into very close touch with many of 
the native doctors, learning from them many of their professional 
secrets. These are presented from the point of view of the native 
physician and make very entertaining reading. It is exceedingly 
enlightening to realize that even today, in a French colony, tre- 
phining operations are frequently performed with crude red-hot 
instruments on patients without anesthesia, and that fever is 
treated by magical observances. M. 
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Further Observations on the Roentgen-ray Treatment of Toxic 
Goiter.—Merans and Hotmes (Arch. Int. Med., 1923, 31, 303) start 
their article by making an announcement of the fact that this is a 
continuation of some earlier work published in 1917 and again in 1919. 
The new cases include 44 cases of exophthalmic goiter and 14 cases 
of toxic adenoma. Later, they plan to report on the cases treated 
by surgery alone or by surgery and roentgen-ray combined. In the 
introduction they give the credit to F. H. Williams for first using 
the rays in exophthalmic goiter. The use of it rapidly spread so that 
in 1908, Pfahler and Zulick reported upon a large number of cases. 
At the Massachusetts General Hospital they have a special thyroid 
clinic and representatives of the medical, surgical and roentgen-ray 
staff. Each new case is gone over thoroughly by each representative 
of the special staff. The method of treatment consists of the following 
details: Acting upon the principle that the effect of radiation will be 
the greater the larger the amount of radiation absorbed and the more 
active and less stable the cells composing the gland at the time of 
exposure, they attempt to obtain the largest possible dose possible 
without injury to the skin. In general, they find that a reduction of 
at least 25 per cent of the calculated dose is necessary if reddening 
and tanning are to be avoided, thus obviating the dangers of atrophy 
and telangiectasis. They give the treatment approximately every 
three weeks, but do not continue treatment past a period of five months. 
Three areas are exposed: One on each side of the neck or thyroid and 
one over the upper part of the sternum in the region of the thymus. 
In their recent series of exophthalmic goiter, 44 patients in all, 16 showed 
little or no improvement, 8 of these came to operation later and were 
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apparently cured. Of the 28 patients listed as improved, 12 were 
cured and 16 were improved, but were not rendered free from hyper- 
thyroidism. No case seemed to be made worse by the treatment. 
Two patients that were improved but not cured were later operated 
upon and 1 of these died. They then illustrate their article with a 
protocol of every case with a series of illustrative charts, showing 
how there is usually a decided fall in pulse, basal metabolism and an 
increase in body weight after roentgen therapy. Five cases with toxic 
adenoma were cured out of 14. They also report on 9 of the 15 patients 
treated by roentgen-ray previous to 1919. Of the remaining 6, 3 
have been lost and 3 have died. Six of the 9 patients have normal 
metabolic rates five or six years after their first treatment; 1 has a 
slight elevation without clinical signs. The remaining 2 have elevated 
metabolism, and clinically were better but not well. They then take 
up the questions of whether the roentgen-ray itself did any good in 
toxic goiter, whether it works in all cases, what the manner of its 
action is and the permanency of the effect. They believe that the 
roentgen-ray has a decided effect. They discuss Plummer’s conten- 
tion that the natural course of exophthalmic goiter is an uneven one: 
The patient may get well without treatment. Plummer criticized their 
previous reports on lack of control patients, and they discuss this and 
use as an analogy the dietetic treatment of peptic ulcer. Concerning 
the question of what evidence we have that roentgen-ray is an agent 
capable of inhibiting or destroying cell function, it has been shown by 
laboratory investigations that if a living organism be exposed to radia- 
tion, retardation of growth, inhibition of function and death to the 
organism will take place, and that this change will be dependent upon 
the amount of radiation absorbed, the character of the cells rayed 
and the conditions to which they are subjected before and after radia- 
tion. They also bring out the point that glandular functions are 
especially sensitive to radiation. About one-fifth of a dose necessary 
to produce slight reddening of the skin if absorbed by the ovaries 
will cause cessation of the menses. Similar doses will stop the flow 
of spermatozoa from the seminal fluid, and a much smaller dose 
will stop the flow of saliva from the parotid gland. As far as the 
thyroid goes, it is possible to produce myxedema by the use of the 
rays. They believe also that in about two-thirds of the cases vigor- 
ous roentgen-ray treatment is followed by progressive improvement 
shown by clinical signs, by behavior of the pulse, metabolism and body 
weight. This continues for about four or five months and may go 
on to recovery or may fall short of it. When the latter takes place 
the treatment seems of little value. In cases that have shown marked 
improvement and have then relapsed a second course of treatment is 
indicated. Patients who do not respond to the roentgen-rays in four 
or five months and those who while improved are not cured should 
be given the benefit of surgery. They contend that the proper way 
of using the roentgen-ray in exophthalmic goiter is to give it a fair 
trial with the idea it may effect a cure, or if it does not, it makes the 
patient a better operative risk by reducing the degree of hyperthyroid- 
ism. In answer to the question why roentgen-ray should be used 
instead of operation, they say that in operation there is always a 
certain mortality. Neither method is an ideal method of treatment 
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and neither attack the cause of the disease. In the matter of toxic 
adenoma here surgery is decidedly indicated, because the seat of 
trouble is in the thyroid, and surgery removes the cause, although 
roentgen-ray gives very decided improvement. The authors discuss 
the effect of rest also in the treatment of these cases and the removal 
of focal infection, also the course of pregnancy and cardiac complica- 
tions. Their conclusions in brief are that roentgen-ray is beneficial 
in toxic goiters; two thirds of the patients improve; the patients make 
better operative risks. 


Vaccination of Monkeys against Pneumococcus Type I Pneumonia 
by Means of Intratracheal Injections of Pneumococcus Type I Vaccine. 
—Crci, and SrerHan (Pub. Health Reps., Washington, 1922, Reprint 
796) have previously attempted to immunize troops against Type I 
pneumococcus infections by subcutaneous administration of killed 
pneumococci. In the present paper they report the results of experi- 
mental observations on monkeys which they attempted to immunize 
actively by intratracheal injections and inhalations of killed pneumo- 
cocci Type I. Striking success followed the intratracheal injections, 
and this was obtained with smaller doses (one-tenth) than when sub- 
cutaneous administration was used. Pneumococcus spray, when 
inhaled, failed to induce immunity. This is possibly explained by 
subsequent experiments with India ink which showed that monkeys 
would allow little or none of the vaporized fluid to enter the trachea, 
a difficulty which would not be encountered in vaccinating man by the 
spray method. The authors believe that immunity established by 
intratracheal injections of pneumococcus vaccine is cellular in character. 
Little or no protective substance can be demonstrated in the serum of 
monkeys vaccinated by this method. 


Observations on the Role of Cockroaches in Disease.— McF ir (Ann. 
Trop. Med. and Parasitol., 1922, 16, 441) in his opening paragraph, 
remarks, “ As the cause of disease and as possible carriers of pathogenic 
organisms, cockroaches have received less attention than other domestic 
pests, and less than might have been expected, considering their wide 
distribution, their abundance especially in tropical countries, their 
filthy habits and the opportunities they have of contaminating food, 
and the almost universal loathing with which they are regarded.” 
The author’s studies showed that the following organisms appeared 
to pass unharmed through the intestine of the cockroach (Periplaneta 
americana): B. tuberculosis, B. lepre, cysts of Entameba histolytica, E. 
coli and of an ameba of a monkey resembling E. coli, cysts of Giardia 
intestinalis and eggs of Ankylostoma duodenale, A. braziliense, Necator 
americanus, Ascaris lumbricoides, Trichuris trichiura, Tenia saginata 
and Schistosoma hematobium. On the other hand, gonococci, the vege- 
tative forms of Entameba histolytica, E. coli, eggs of Aphiocheta xan- 
thina, and in two experiments each, Bacillus typhosus, B. paratyphosus 
and B. dysenteriea (Flexner Y) were not recovered from the feces of 
cockroaches after experimental feeding. No evidence was obtained 
that any of the organisms used in the experiments established them- 
selves as parasites in the intestine of the cockroaches. 
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Ptosis of Right Colon.—Quatn (Arch. Surg., 1923, 6, 638) says that 
coloptosis is a very common anatomic abnormality. Comparatively 
few of those who have a ptotic colon suffer serious symptoms. Some 
of the effects of coloptosis are translated to other abdominal organs, 
which may then give rise to a new set of symptoms, thus obscuring the 
original and chief cause of the trouble. Medical treatment gives relief 
in most cases and should be given a thorough trial in all cases, but its 
ability to cure is doubtful in any case. Surgical treatment is as success- 
ful in these lesions as in many other so-called surgical diseases and 
promises better results as experience accumulates. Chronic appen- 
dicitis is an infrequent disease and the term should be restricted to 
those comparatively few instances in which there actually is a chronic 
lesion of the appendix. 


Spondylolisthesis.—KLEINBERG (Ann. Surg., 1923, 77, 49) says that 
the condition occurs more frequently in males than has been believed 
heretofore, especially among laborers. Trauma is frequently the direct 

‘ause or at least a very important factor in etiology. There is a definite 
radiographic appearance which is pathognoraonic and has not been 
found or described for any other lesion. The last lumbar is larger than 
the other vertebra. The main feature of roentgenogram in the lumbo- 
sacral region is the distinct outlining of each lumbar vertebra with the 
fifth, separated from the sacrum by a definite interval. Therefore, 
when the superior surface of the last lumbar vertebra is seen while the 
other vertebra: appear quadrilateral, then a diagnosis of forward dis- 
location of the last lumbar vertebra is justifiable, while in a clear lateral 
view the presence of the shadow of the body of the last lumbar in front 
of instead of above the sacrum makes the diagnosis absolutely positive. 
This lateral finding is of prime importanc e. 

The Metastasizing Tendency of Esophagus Carcinoma.— HeLs.Ley 
(Ann. Surg., 1923, 77, 272) says that in 70 per cent of carcinoma of the 
esophagus, metastases were present in 36 per cent. In 6 per cent the 
secondary growths were limited to the regional lymph nodes. This 
indicates a limited tendency to metastasize. The average duration of 
symptoms, 4.8 months in the patients who died without metastases, 
indicates that in the majority of cases ample time is given for diagnosis 
and treatment before metastases occur. However, the striking change 
for the worse in the pathological picture during the average of sixty- 
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nine days by which the group that survived gastrostomy outlived the 
group that succumbed thereto gives warning of the speed with which 
metastases developed in a somewhat advanced stage of the disease. 
Irrespective of the duration of the disease, the possibility of metastasis 
formation without definite evidence of the same should not be considered 
as a contraindication to radical operation. 


Primary Carcinoma of Liver. Hetvestine (Jour. Cancer Res., 1923, 
7, 209) says primary carcinoma of liver occurs in 0.03 per cent of all 
necropsies, according to statistics collected by Winternitz. It therefore 
occurs very rarely in the experience of any single pathologist. The 
condition is rapidly fatal, for the duration of the disease seldom exceeds 
three months. Despite its malignancy surgical intervention has met 
with some success. One author has reported reoperation for recurrence 
seven years after removal of primary growth. Hepatomata are differ- 
entiated from cholangiomata by the arrangement of the cells, the pres- 
ence of capillary stroma and the absence of proliferation of the bile 
duct epithelium. Cirrhosis was not present in the case analyzed. The 
growth was unicentric in origin, the primary focus being in the right 
lobe, whence it grew by direct extension without using the portal 
system as a pathway. 

Stoffel Operation for Spastic Paralysis. —Hrymawn (Surg., Gynec. and 
Obst., 1923, 36, 613) says that from the results obtained by the Stoffel 
operation in a series of 24 cases the spastic contractures of the adduc- 
tors and spastic equinus can be absolutely relieved. Only 2 cases of 
contracture of hamstrings were operated and the evidence is not suffi- 
cient for opinion. In one of these, however, recurrence had followed 
tenotomies, and at present writing, one year after the Stoffel operation, 
there is no tendency toward contracture; while spastic contracture of 
the fingers and thumb can be relieved, the ultimate function of the hand 
is not so encouraging as in the lower extremity. The author believes 
that the results are due to the extreme complexity of motions acquired 
in the normal hand. 


Renal Function Following Nephrotomy. - MAGown (Surg., Gynee. and 
Obst., 1923, 36, 675) says that the arrangement of the arteries of the 
kidney differ in man and dog. Complete nephrotomy bilateral or uni- 
lateral may be performed in dogs with maintenance of life and renal 
function. A single kidney may be subjected to nephrolithotomy and 
maintain sufficient function to support life and health. Secondary 
hemorrhage is a rea! danger in complete section of the kidney. Smaller 
incisions, single or multiple, may be made into the kidney, to remove 
stone with small risk of secondary bleeding. Generally, pelviotomy is 
the operation of choice in the treatment of renal calculi. However, in 
selected cases nephrolithotomy is indicated. 


The Conservation of Muscles in Paralytic Deformities of the Foot. 
Roserts (Jour. Bone and Joint Surg., 1923, 5, 123) says that no single 
muscle of a group supplied by the same terminal nerve is likely to be 
paralyzed if the other members of the group have regained nearly 
normal power. Working on this observation the author has devised 
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very satisfactory treatment in types of valgus deformity in which the 
tibialis anticus is functionless and in the movement of dorsiflexion 
the foot is drawn outward by the action of the common extensor in 
spite of vigorous effort on the part of the extensor hallucis to maintain 
the median position. The tibialis anticus is apparently paralyzed with 
the other two of the group supplied by the deep peroneal nerve function- 
ing well. The author suggests the inability of the tibialis anticus to 
function is due to stretching and the consequent atrophy from disuse. 
The operative procedure consists essentially of reinforcement of the 
tibialis anticus. Sixty-six cases so treated show definite return of 
contractility in the tibialis anticus muscle three months after the 
splints had been removed. 


The Mercury Inhalation Therapy of Syphilis.—GurmMan (Am. Jour. 
Syph., 1923, 7, 145) says that mercury vapor inhalation therapy has 
been employed very extensively in many countries and for many cen- 
turies, that numerous competent physicians in almost all countries and 
almost all times utilized this therapeutic factor in the cure of syphilis 
and other diseases. Mercurial vapors when administered in sufficient 
quantities have never lacked action, always producing results, either 
desirable or undesirable. Pure metallic mercury was rarely used, but 
the drug was commonly employed either impure or in chemical combina- 
tion. Complications are noted most frequently when other substances 
have been added to the mercurial compounds. Older physicians for 
one reason or other mixed the mercurial substance with foreign, mostly 
undesirable ingredients. The vaporization process of mercury mixtures 
was conducted in a multitude of ways, while the vapor was administered 
in an indiscriminate manner, and while there is much in the past history 
of mercury vapor therapy that is unfavorable, there is much more 
which commends the method and places it among other recognized 
procedures. 


Coxa Plana and its Causation. — Jansen (Jour. Bone and Joint 
Surg., 1923, 5, 265) says that the femoral head and neck, when being 
deformed to the condition which was first described by Dr. Tagg, 
passes through several flattening stages, with some fragmentation of its 
bone center. This final stage is called coxa plana fragmentation. On 
further growth these fragments reunite to form a wide femoral head 
in the adult. It is well known that coxa plana is a satellite of congenital 
dislocation of the hip and reversely. Patients with coxa plana are 
regularly distinguished from those with bacterial inflammations by 
their healthy appearance, the small amount of pain, the absence of 
fever and mostly by the absence of reflex stiffness and restriction of 
movement throughout life. Bacteria cannot explain the thickness of 
the socket floor or the ischium varum, the horizontal position of the 
growth disk and the correlation with congenital dislocation of the hip. 

Tendon Transplantations for Musculospiral Paralysis.—SrevENSON 
(Glasgow Med. Jour., 1923, 17, 225) says that musculospiral paralysis is 
a comparatively uncommon occurrence in surgical wards of a general 
hospital, usually occurring with fractures of the upper arm or acciden- 
tally during an operation. The author has noted that a clean cut of 
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the musculospiral which was immediately sutured was followed by a 
period of inactivity for one year before restoration of voluntary move- 
ment in extensor muscles; the alternative operation is tendon trans- 
plantation. The technic is described by the author, modifying Stile’s 
original operation. The procedure is constant regarding three tendons. 
The entire flexor carpi ulnaris is used as the transplant for the extensor 
communis digitorum, extensor indicis and minimi digiti. Palmarislongus 
if present is inserted into the radial extensors. Reéducation of the 
transplanted muscles is invaluable in this stage. Wrist flexion is con- 
tinued satisfactorily by the action of the flexores sublimis and profundus 
digitorum. 
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Ionic Medication.—The theory of ionic medication was originally 
enunciated by Verratti in 1747 and was introduced into therapeutics 
by Leduc in 1900. The enthusiasm of the proponents of this method of 
treatment and the vehement condemnation of its opponents led Camp- 
BELL (Brit. Med. Jour., 1923, 1, 409) to undertake a critical examination 
of the whole subject. He concludes, from a considerable number of 
experiments and clinical observations, that (1) the amount of any drug 
(iodine, strychnine, pilocarpine, atropine, salicylate) that can be intro- 
duced in an ionic state into the body by electric currents which can be 
used therapeutically is very small. (2) The drug, as soon as it is 
carried through the skin, is swept away in the blood stream and pro- 
duces its usual specific effects on the system generally. There is no 
local concentration. (3) There is no evidence of deep penetration; all 
the evidence is against the drug’s penetrating farther than the sub- 
cutaneous tissue. (4) There is no evidence in support of the claim 
that in the process of ionization chemical changes are set up in the 
tissues and that the resultant modification of the chemical constitution 
of the body produces a therapeutic effect. (5) The temporary allevia- 
tion of pain often found after ionic medication is the result of a counter- 
irritant action. Campbell believes that there is little scientific founda- 
tion for the theory or practice of ionic medication. 


Rheumatoid Arthritis Treated with Intravenous Bacillus Coli Vac- 
cine.—Perkins and Wuite (Brit. Med. Jour., 1923, 1, 411) define 
rheumatoid arthritis as that type of chronic arthritis attacking the 
smaller and larger joints and characterized by proliferative changes in 
the ligaments and effusion into the joint cavities and going on to anky- 
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losis. This disease is considered an infectious one, though the foci of 
infection are usually very difficult to find; the commoner foci are the 
tonsils, alimentary tract and, especially in women, the genito-urinary 
tract. The treatment is divided into (1) elimination of focus of infec- 
tion, (2) increase of resistance of the patient to the infection, (3) local 
treatment to the joint with the objects of (a) preventing deformity, 
(b) alleviating pain, (¢) preserving movement of the joint. In the cases 
reported in the paper under discussion, careful examination failed to 
reveal any infected area; it was accordingly impossible to prepare an 
autogenous vaccine. The authors selected B. coli vaccine because 
it was readily obtained and easily administered. The normal defences 
of the patient suffering from rheumatoid arthritis are low and the object 
of the protein shock is to make a sudden call upon them with the idea 
of arousing them from their apathy. The vaccine was administered 
intravenously, the first dose varying from 50 to 200 million. A certain 
amount of difficulty was experienced in selecting a suitable initial dose; 
it should be large enough to produce a distinct reaction but not so large’ 
as to produce harmful effects. The reaction consists of a rise in tem- 
perature to 100 to 103° F., often accompanied by a chill, nausea and 
vomiting. The duration of the reaction varies from twelve hours to two 
days and during it the patient should remain in bed. If any improve- 
ment is to follow, it usually does so within two days but may not appear 
for three weeks. The shock treatment is advised in those cases in which 
no focus of infection can be found and in which the recognized methods 
of treatment have failed, and in early cases in which the processes in 
the joints are still active, especially if swelling and effusion are present. 


Observations on the Cause and Cure of Chronic Rheumatism.— 
HARrDING-FREELAND (Brit. Med. Jour., 1923, 1, 281) defines rheumatism 
as an acute, subacute or chronic disease due to the invasion of the parts 
affected by a specific microbe, Streptococcus rheumaticus of Pointon 
and Paine. The treatment recommended is best summed up in the 
words of the author, “Experience . . . has led me to regard 
vaccine treatment as essential and other remedial measures as sub- 
sidiary, but by no means as unimportant, seeing that, in the vast 
majority of cases, they are usually desirable and often necessary.”’ 
Of the 112 cases reported only 17 per cent failed to be improved by 
vaccine treatment; the cases “cured or markedly improved” number 
93 and were distributed as follows: Articular rheumatism (arthritis) 
52 cases, with 85 per cent “cured or markedly relieved’; muscular 
rheumatism (lumbago, ete.) 24 cases, 83 per cent greatly benefited or 
cured; neural rheumatism (sciatica, etc.) 20 cases, 75 per cent cured 
or markedly relieved; pharyngeal rheumatism (tonsillitis) 12 cases, all 
cured or markedly improved; cerebral rheumatism (chorea) 4 cases, all 
of which were cured and free from symptoms at the end of one year. 


The Scientific Basis for Non-specific Protein Therapy.—In this 
paper CLaRK (Brit. Med. Jour., 1923, 1, 315) collects the available 
scientific evidence showing the nature of the effects produced by non- 
specific protein therapy. This method of treatment was developed along 
purely empiric lines and there soon appeared a strong prejudice in 
favor of the view that such treatment in order to be effective must be 
specific. It was early discovered that in many cases non-specific vac- 
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cines and sera were as specific as vaccines and that a large assortment 
of proteins and protein breakdown products produced the same effects 
as vaccines. Non-specific protein therapy has been recommended for 
the majority of known diseases but is of demonstrated value in relatively 
few. It yields good results in acute general infections such as typhoid 
fever, where after an exacerbation of the fever it frequently causes 
termination by crisis; the treatment is also successful in chronic infec- 
tions, with local lesions in which the injection causes a febrile reaction 
followed by general improvement in well-being. The local lesions 
become acutely inflamed during the fever but subsequently heal quite 
rapidly. Non-specific protein therapy is also valuable in the treatment 
of acute and chronic arthritis, gonorrhea and anthrax. The injection 
of proteins, products of protein breakdown and the rapid destruction 
of body cells all produce a similar reaction; it is probable that they all 
have a common active principle, namely, a product of protein decom- 
position. Proteoses and albumoses are very toxic while peptones have 
a much less poisonous action. The effects of commercial peptone, pro- 
tein poison and histamine are similar and resemble anaphylactic shock. 
It is difficult to understand why such a reaction should be of therapeutic 
benefit. There is no doubt that an excess of protein breakdown prod- 
ucts is intensely toxic; traumatic shock appears to be due to protein 
breakdown products and the toxemia of intestinal obstruction is 
ascribed to the absorption of proteoses. In employing products in 
therapy it is essential that the doses be properly graded, for an overdose 
is extremely dangerous both in its immediate and ultimate effects. 
The reaction is of benefit only if it is of a certain intensity. The most 
important effects of protein therapy seems to be a change in the per- 
meability of the capillaries; this is first increased and subsequently 
decreased. The former leads to an increased flow of lymph which 
washes into the blood stream a large variety of the products of cell 
metabolism. The blood changes following protein injection are imme- 
diate leukopenia followed by leukocytosis, an increase in the number of 
young and atypical red blood cells and an increase in the number of 
platelets; there is also an increase in fibrinogen, globulin, thrombo- 
kinase, blood sugar, non-protein blood nitrogen, proteoclastic ferments 
and antibodies. It appears, therefore, that non-specific protein therapy 
causes a washing out of the tissue fluids into the blood, resulting in 
important changes in the composition of the latter. Which of these 
changes is of primary clinical import remains to be determined. 
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Nasal Diphtheria. Iams (Atlantic Med. Jour., 1923, 26, 448) points 
out that primary infection of the nasal mucosa with the diphtheria 
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bacillus is not infrequent. It- is often exceedingly mild and is not 
diagnosed because the possibility of its presence is not recognized. The 
symptoms as outlined in the average text-book, with the exception of 
the nasal discharge, either do not appear at all or are late symptoms, 
and are evident only after some days. The theory as to the extreme 
toxicity of this type was derived largely from the fact that only advanced 
and serious cases were diagnosed. The mortality is at least no higher 
than in the faucial type if sufficient antitoxin is given. All severe cases 
of rhinitis, particularly if unilateral, should be cultured. Many unex- 
plained infections occur and can only be cleared up when the impor- 
tance of nasal as well as faucial cultures is recognized. As so many 
cases are not diagnosed, epidemics are bound to occur, and the preven- 
tion of these can only be secured by cultures from the nose as well as 
from the throat. 


Osteomyelitis of the Dium in Children.—Berarse (Jour. Am. Med. 
Assn., 1923, 80, 991) says that the cause of osteomyelitis in the ilium 
are the same as in osteomyelitis of other bones. The systemic mani- 
festations are also the same, but the local symptoms are likely to be 
deceptive in that they are usually referred to the hip joints and not to 
the ilium. The diagnosis is made on the localized tenderness in the 
acute cases and on the swelling in the chronic cases, and there may be 
spasm of the muscles of that buttock and below it. There are pain 
and spasm in that hip on attempted motion, but with care motion can 
be obtained. The roentgen-ray is a decided aid in old cases, while in 
acute cases it may show nothing. Stereoscopic plates may help, but 
once the disease is localized the roentgen-ray is an aid in watching the 
progress of the disease. The course of the disease in the ilium is similar 
to that in the flat bones. It is evident that in infection of a flat bone 
with a thin cortex there will be early perforation, and if the disease 
progresses, there will be extension of this perforation or a new perfora- 
tion will appear nearby. By roentgen-ray this is first evidenced by a 
punched-out appearance or rarefaction which may gradually increase 
in size. In advanced cases where there are several perforations the 
bone may take on the appearance of being mottled or moth-eaten. 
Complications are frequent. Some of these are dislocation of the head 
of the femur because of erosion of the acetabulum, metastatic infec- 
tions of other bones, amyloid liver, arthritis of the hip, erosion of the 
femoral artery, phlebitis of the iliac vein and the development of pus 
pockets. The treatment is based on general surgical principles and 
varies with the conditions found. Briefly it is early operation with 
adequate drainage and removal of dead bone up to resection of the 
entire ilium. 


Dietary Consideration in Infantile Eczema.—Gerst.ey (Jour. Am. 
Med. Assn., 1923, 80, 1141) has found that eczema develops in those who 
are overweight and underweight as well as in those with an adenopathy 
and also in those without, in those with flabby subcutaneous tissue and 
also in those with firm subcutaneous tissue. A characteristic common 
to most, namely, blue eyes, blonde hair and skin of very fine delicate 
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texture, can be attributed to a simple deficiency of pigment. He out- 
lines a prophylactic treatment. He brings the skin of the predisposed 
fair-haired, blue-eyed children to the best possible state of nutrition. 
Irritants at times bring hyperemia and papule formation to sensitive 
cheeks, but the application of a mild protective salve of any sort, such 
as cold cream, is sufficient to prevent spreading of the process. If the 
diet is absolutely unchanged, these findings soon disappear. They may 
reappear again at intervals but rarely become very marked. If the 
skin of an infant is maintained in a state of good nutrition from the 
time of birth and at the same time protected from irritants, eczemas 
rarely appear. The active dietetic treatment from the standpoint of 
the pediatrician is that which brings the child most rapidly to the 
best possible state of nutrition. No one particular diet helps and no 
one particular diet does harm. The main consideration is to place the 
welfare of the entire body above the welfare of an individual organ. 
If this is carried out, local symptoms gradually disappear in proportion 
to improvement in the general condition. There are only two indica- 
tions for restriction of the diet. The first is in an overfed baby with 
an oozing eczema, in which case reduction of food intake is of value. 
The other is in an infant in whom the eczema has become secondarily 
infected. A temporary reduction in diet by depleting the tissues of 
fluid, dries the cheeks and leaves a field less fertile for bacterial growth. 
In these instances there is no special indication for restricting any par- 
ticular element of food. Restriction in quantity is all that is necessary. 


A Statistical Study of the Tuberculin Test in Infancy and Early 
Childhood.— Want and GERSTENBERGER (Arch. Pediat., 1923, 40, 143) 
report a study of the tuberculin test performed upon exposed, suspicious 
or actively tuberculous individuals of those applying to the Babies’ 
Hospital of Cleveland from 1907 to 1921. They found that a slight 
increase of the positive tests in the females over the males, the former 
giving a positive percentage of 61 per cent and the latter a positive 
percentage of 54. There was an increase in the percentage of positive 
reactions corresponding with the increase in age, being 35 per cent in 
infants under six months and 87 per cent in young children between 
thirty-six and forty-eight months of age. Of the different races and 
nationalities the colored race gave the highest percentage of positive 
reactions. Patients exposed to two or more sources of tuberculous 
infection showed a higher percentage of positive reactions than those 
exposed to only one. When only one source of contact existed for a 
patient, the mother was found responsible for the highest percentage 
of positive reactions, a brother or sister for the next highest and the 
father for the lowest of the group. Children giving a negative history 
of exposure showed only 15 per cent of positive reactions as against 
44 per cent for those having a positive contact. In other words, 44 
per cent of the children giving positive tuberculin tests gave a definite 
history of the tuberculous contact, while of those giving a negative 
history of exposure only 15 per cent reacted positively. Scrofula gave 
the highest percentage of positive reactions and was followed by pul- 
monary tuberculosis, tuberculous adenitis, tuberculous osteomyelitis, 
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tuberculous meningitis and pulmonary miliary tuberculosis. By using 
the intracutaneous test, controlled by checking with a known case of 
tuberculosis, a higher percentage of positive reactions can be obtained, 
especially in cases of tuberculous meningitis and pulmonary miliary 
tuberculosis than has been usually reported. The intracutaneous test, 
0.1 ce of a 1 to 100 solution, is in practically 100 per cent of the cases 
more sensitive in its reaction than the tuberculin tests performed either 
by the tattoo or the burr method. In the same way the test performed 
by the tattoo method is more sensitive than by the burr method, 
although the first is more difficult from a technical standpoint. The 
intracutaneous test with a 1 to 1000 solution has always been found 
positive even when stronger dilutions of 1 to 10 or 1 to 100 were used. 
The reactions with the stronger solutions have been in general more 
marked, but the reaction with the | to 1000 dilution has been sufficient 
to convince the authors to choose it as their standard in performing 
the intracutaneous test. 


Brain Tumors in Young Children.— Wo.tstTeIn and BARTLETT (Am. 
Jour. Dis. Child., 1923, 25, 257) in 7 cases of tumor of the brain in 
children between the ages of two weeks and three years found that the 
average age was fifteen months. All of these tumors were gliomatous 
in type. Two were supratentorial and five were infratentorial. Of the 
supratentorial tumors, one occupied the left cerebral hemisphere and 
was congenital in origin. .The other occupied the basal ganglia. In the 
5 infratentorial tumors the vermis of the cerebellum was involved. 
The growth involved the right cerebellar hemisphere in four and the 
left hemisphere in only one instance. The medulla and the pons were 
infiltrated in 2 cases and the right cerebellopontile peduncle was 
involved in 2 instances. The upper cervical cord was compressed in 
3 of the cases. Hydrocephalus was present in all of the 7 cases. The 
most striking feature of the symptomatology was the variability in 
the physical signs. Convulsions were absent in all cases except one 
in which a convulsion occurred just before death. Vomiting did not 
appear as a significant symptom in any of the cases. The spinal fluids 
showed nothing that was distinctive. Xanthochromia was present in 
only 1 case in which there was a cerebral hernia. 


The Characteristics of the Cerebrospinal Fluid in Postdiphtheritic 
Paralysis. —RrGan, ReGan and Witson (Am. Jour. Dis. Child., 1923, 
25, 284) carried out a study of the rachidian liquid to determine whether 
a meningeal reaction occurred in the spinal fluid in postdiphtheritic 
paralysis and to assist in establishing the cytological and chemical 
formula in that disease. A series of 28 specimens of spinal fluid from 
16 patients were examined at various intervals from the second day 
to the eleventh week of the paralysis, 22 being in the first four weeks. 
Nearly two-thirds of the patients had extensive generalized paralysis 
and in 5 death occurred. These paralyses followed usually a moder- 
ately or very severe initial angina, commonly of a polymicrobian or 
septic form, with extensive membrane formation and frequently accom- 
panied by myocarditis. They draw conclusions from the findings in this 
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series combined with those of a former series. They found that the 
cerebrospinal fluid in postdiphtheritic paralysis is a clear limpid fluid 
flowing usually under normal or slight hypertension. The Bordet- 
Wassermann reaction of the spinal fluid was uniformly negative in 
each case. The cell count was always within the normal limits, less 
than 10 cells per ¢.mm., and the cells found were small lymphocytes. 
The globulin was increased in a minor proportion of the patients, less 
than one-third. The increase was slight, occasionally moderate and 
never marked. There existed in certain cases less than one-third, a 
dissociation between the cytological and chemical findings. The 
colloidal gold reaction was the most constantly positive pathological 
reaction encountered in the fluid in this disease. The reduction usually 
occurred in the syphilitic zone, occasionally extending into the higher 
dilutions. The reaction seemed gradually to subside, reaching normal 
as convalescence was established and paralysis disappeared. 


Transfusion through the Umbilical Vein in Hemorrhage of the New- 
born: Report of a Case.—Sipspury (Am. Jour. Dis. Child., 1923, 25, 
290) remarks that the obtaining of blood from one of the superficial 
veins of the newborn infant is often a difficult task and is at times even 
impossible in the hands of an expert. The easiest route is by way of 
the superior longitudinal sinus, but this route should only be employed 
by one familiar with its use; but even the experienced worker may fail 
to enter the sinus because of its distortion from its usual location as a 
result of molding of the head. This is especially true during the first 
few days of life. So far as the author knows this method has never 
been used before, but it appealed to him as a rational method, for the 
baby had been receiving blood and nourishment through the umbilical 
vein up until three days previously. The umbilical vein was patent 
and accessible for transfusion up to and including the fourth day of life. 
It is up to the fourth day of life the most accessible vein, in a newborn 
baby, if patent. The probability of a clot in the umbilical vein is very 
unlikely because the blood is fluid many hours after death in these 
cases. Transfusion through the sinus in cases of intracranial hemor- 
rhage may increase intracranial pressure, which is not desirable. 
Transfusion through the superior lengitudinal sinus is comparatively 
simple for one experienced, while the umbilical route is simple enough 
for those inexperienced in the sinus route. In the case reported 100 ce 
of blood was introduced through the umbilical vein. In doing this the 
cord was cut just proximal to where it had been originally ligated. A 
regular transfusion needle was introduced into the lumen of the largest 
of the three vessels that were present. This was the umbilical vein. 
A ligature held the needle in place. First 20 ce of physiological salt 
solution was injected slowly. The mother was the donor, and five 
injections of 20 cc syringefuls of the untreated blood of the mother 
were injected, after which 10 ce of physiological salt solution was added 
to clear the needle and the vein of blood. After the withdrawal of 
the needle the stump was tied off as before. There was marked 
improvement after the injection, and there was a slight febrile reaction 
following it. 
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Sodium Thiosulphate.—McBriprt and Dennie (Arch. f. Dermat. u. 
Syph., 1923, 7, 63) report upon the use of sodium thiosulphate in the 
treatment of arsenical and other heavy metal poisonings, with special 
reference to the use of this drug in arsphenamine dermatitis. The 
chemically pure preparation may be given intravenously in doses up 
to 2 gm. without toxic effect. The action depends upon the sulphur 
content of the drug and is in keeping with the familiar practice of 
using sulphur derivatives, such as calcium sulphite in the treatment 
of heavy metal poisoning. Immediately upon the appearance of the 
arsphenamine dermatitis, doses of 0.3, 0.45, 0.6, 0.9, 1.2 and 1.8 gm. 
were given on as many successive days. It is possible to give a larger 
dose at the outset without ill effect. A number of case reports, showing 
the results of this mode of treatment, are given. 


The Course of Syphilitic Infection in Pregnant Women.— Moore 

(Johns Hopkins Hosp. Bull., 1923, 34, 89) discusses the results of the 

- survey of 178 pregnant women with positive blood Wassermann reac- 
tion and 22 non-pregnant mothers of syphilitic children. Of his series, 

22 per cent had outspoken lesions of early or late syphilis at the time 

of admission. Of the remainder, in only 21.5 per cent were all evi- 

dences of syphilis except the positive blood Wassermann reaction 

lacking. The author feels that he has confirmed and amplified Hutch- 

inson’s clinical observations in 1876, which led him to the conclusion 

that all mothers of syphilitic children are themselves syphilitic and 

that suppression of syphilis by pregnancy and distortion of the usual 

time relations of the disease by pregnancy, is an established fact. If 

impregnation and infection approximately coincide, or if the infection 

occurs during the course of pregnancy, early but apparently mild 

manifestations of syphilis may develop. Approximately one-half of 

the patients thus infected exhibited a reduction in severity of the 

manifestations of the disease. A slightly larger proportion, infected 

with syphilis at about the time of impregnation, failed to develop 

any of the usual early lesions of syphilis. In occasional cases, the 

usual time relations between primary and secondary syphilis are much 

prolonged; on the other hand, the interval between early syphilis and 

tertiary syphilis may be much shortened, and grave lesions of a ter- 

tiary type may occur early in the course of the disease. The protec- 

tion against the early lesions of syphilis afforded by pregnancy may 
persist over a long period of years and possibly a lifetime. Spon- 
taneous cure of syphilis seems in a few instances to have been the 
ultimate result. Those women of the author’s series who developed 
late syphilis were especially prone to syphilis of the viscera and of 
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the cardiovascular apparatus, whereas tertiary lesions of the skin and 
bones and neurosyphilis, either clinical or symptomatic, were rare. 
In 33 of the 200 patients, the blood Wassermann reaction gave fluctu- 
ating and anomalous results. In 10 per cent of the pregnant women 
with secondary syphilis, the reaction was negative. A negative or a 
positive reaction during pregnancy may be spontaneously reversed 
after the birth of the child. In 2 instances, it was suggested that 
this variability in the Wassermann may be due to an excess of native 
amboceptor in the blood in certain women during pregnancy. It was 
observed that the ice-box Wassermann may be strongly positive when 
the water-bath test is negative. In another survey, the author found 
that the incidence of abnormal spinal fluids in women with late syphilis 
was twice as high in a group of sterile women as in a similar group in 
which one or more pregnancies had occurred since infection. The 
mechanism of suppression in the pregnant woman is still undetermined. 


Prophylactic Treatment of Syphilis.—Nicuois and WALKER (Jour. 
Exper. Med., 1923, 37, 525) report the results of experimental observa- 
tions on prophylactic treatment in syphilis. The authors’ work is of 
special interest because of their discussion of the significance of the 
natural spirochetosis of rabbits (infection with Spirochete cuniculi) 
on the experimental study of syphilis in rabbits (infection with Spiro- 
chete pallida). The authors conclude that rabbit spirochetosis does 
not give rise to a positive Wassermann reaction, while human syphilis 
in rabbits sometimes gives rise to a positive Wassermann reaction. 
The course of the lesions on the scrotum and genitalia in natural spiro- 
chetosis differs from that in syphilis, and the authors believe a 
morphological differentiation is possible. ‘Fhe principal purpose of 
the work was to demonstrate the complete curability of syphilis in 
an experimental animal by the use of arsphenamine and the authors 
assert that complete cure is unquestionably possible with one or several 
doses of arsphenamine. They do not insist that this constitutes a 
demonstration of curability in man, but they believe that it indicates 
that cure is possible with sufficient treatment. In testing the value 
of calomel prophylaxis, they found that it was effective up to eight 
hours after inoculation and that the ointment base is a matter of less 
importance than has been supposed. Gland transfers from animals 
with positive local inoculation yielded 87.5 per cent of takes. Gland 
transfers in rabbit spirochetosis were negative. The authors feel that 
rabbit spirochetosis need cause no more serious errors in the study of 
experimental syphilis than have been produced by the identification 
of other acid-fast bacilli in the study of tuberculosis in man. They 
feel that the effects of rabbit spirochetosis are comparable to those of 
Vincent’s angina in man. In studies of generalized syphilis supposed 
to involve the genitalia and in sexual transmission experiments, S piro- 
chete cuniculi may be a serious complicating factor. 


The Treatment of General Paresis by Induced Infection with Malaria 
Plasmodia.—Pi.cz (Lancet, 1923, 204, 19) directs attention to and 
summarizes the results of the treatment of general paresis by induced 
infection with tertian malaria according to the technic of von Wagner 
and Gerstmann. The technic, as described, consists in the injection 
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of 2 ce of blood from a patient with tertian malaria (not tropical 
malaria), beneath the skin of the paretic patient’s back. This blood 
must be obtained by venipuncture during the attack of fever. After 
one or two weeks, on an average, the paretic develops his first malarial 
attack. After some ten or twelve attacks, the malaria is checked 
by quinine during the first three or four days (0.5 gm. of quinine sul- 
phate twice a day for three or four days and then once daily for two 
weeks). At the same time, a course of neo-arsphenamine, 0.3 gm. to 
0.6 gm., is begun. Acoustic hallucinations and accentuations of other 
symptoms are occasionally observed during the malarial stage, but 
disappear promptly when the quinine cure is started. Of 141 paretic 
patients treated in 1919-1920, 51 have completely recovered, 18 
showed marked and persisting remission without being able, however, 
to return to their former occupations, 57 cases became stationary or 
showed incomplete remission, and 15 patients died. Simple dementia 
and the maniacal types show the most favorable prognosis. The 
development of remission is gradual, and not necessarily parallel in 
degree or duration with serological reaction. Some good results are 
claimed in tabes and disseminated sclerosis. Pilez further empha- 
sizes the fact that in a survey of 5000 soldiers in whom a 5 per cent 
incidence of paresis was observed, only 1 of the affected patients had 
ever had a febrile disease, and those who had undergone febrile infec- 
tions in no case developed paresis. The author suggests that tropical 
climates and early treatment by induced fever may have some influ- 
ence on the course of neurosyphilis. 


Lacquer Dermatitis.—Pusry (Arch. Dermat. and Syph., 1923, 7, 91) 
reports a case of lacquer dermatitis which occurred in a patient whose 
business consisted in the selling of cheap lacquered Japanese canes 
carrying small flags. The lacquer employed on these canes is made 
from the Japanese lacquer tree (Rhus vernicifera), and the dermatitis 
it produces has been known in Japan and China for more than a 
thousand years. Toyama’s work indicates that the lacquer from jars 
buried a thousand years has the same irritant properties as the fresh 
preparation. The condition is rarely recognized in this country. It 
yields readily to wet dressings of dilute aluminum acetate solution. 


The Resistance of Hair to Certain Supposed Growth Stimulants. 
—Muuprep Trotrer (Arch. Dermat. and Syph., 1923, 7, 93) reports 
a series of investigations of the effect of petrolatum, of sunburn and 
of shaving upon the growth of hair. The method employed consisted 
of the measurement of hairs in different regions, hairs being removed 
by tweezers at various intervals after a single close shave. It was 
found that the rate of growth of hair was in a measure proportional 
to its area of cross-section, which was greatest in the axilla and scalp 
and least upon the arm. The average life of the hair upon the arm or 
leg is approximately eleven weeks. The popular supposition as to the 
effect of petrolatum, of sunburn and of shaving in stimulating the 
growth of hair could not be substantiated, no apparent change in 
rate of growth resulting from them. All three of these supposed 
stimulants were given a thorough trial so the results appear reasonably 
conclusive. No change in the type of hair growth appeared to result 
from any of the procedures employed. 
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Cesarean Section for Double Uterus. SHormaker (Jour. Am. Med. 
«[ssn., 1923, 80, 103) reports the case of a primipara who upon exami- 
nation was found to be several months pregnant and to have a double 
uterus, cervix and vagina, with the pregnancy in the left side of the 
uterus. She had a spontaneous abortion, in the early months. From 
this she made a good recovery, and afterward menstruated regularly 
from both uteri. Later she became pregnant in the right uterus, 
which gradually enlarged; the left remaining as before. The patient’s 
pelvis was flat. During the remaining months she did well and was 
threatened with an abortion, but hemorrhage stopped with rest in 
bed. The vaginal septum was so fibrous as to be an obstacle in labor, 
and it was impossible to tell the thickness of the wall which divided the 
two uteri. It was feared that the uterus would rupture during labor. 
An elective section was decided upon, but the patient came into labor 
several weeks before the time and was brought to hospital. On 
examination the right uterus completely filled the right flank and right 
hypochondrium. The left uterus was about the size of an orange. 
The child was quickly delivered from the pregnant uterus and each 
half was found to be apparently a separate organ. The tubes were 
doubled, ligated and cut, and the uterus was closed. The recovery 
of mother and child was uncomplicated. 


Use of Pituitrin in the Third Stage of Labor.—Seipes (Surg., Gyn. 
and Obst., January, 1923, p. 108) treated 500 consecutive cases of 
parturition by giving each 0.55 ce of pituitrin at the beginning of the 
third stage of labor. Nothing was done to the uterus except to palpate 
it sufficiently to find whether the placenta had left the uterus. The 
patient was made to expel it from the vagina by voluntary effort and 
the medical attendant made some pressure and gave some support to 
the recti muscles. Among these cases was one of simple retention of 
the placenta, and three cases where the placenta failed to separate and 
required manual removal. The contraction of the uterus was well 
maintained. The loss of blood was very small and involution went 
on more rapidly than usually. After-pains were less frequent and 
less severe. The general health of the patients was considerably 
enhanced. This experience would indicate that such use of pituitrin 
considerably shortens the third stage of labor, prevents bleeding, 
lessens blood loss, lessens and shortens the lochial discharge, and has 
a tendency to do away with manual compression of the uterus and 
manual expression of the placenta. Involution is better; after-pains 
are lessened, and the placenta is not so often retained. The writer 
believes that pituitrin will not cause retention of the placenta, because 
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it simply increases the normal uterine contractions which are inter- 
mittent and does not produce a tetanic condition of the uterine muscle. 
He believes that many cases of retention of the placenta arise from 
excessive or improper manipulation of the uterus, and if this can be 
done away with the placenta will not be retained. 


The Anesthetization of Patients for the Classical Cesarean Section.— 
SPENCER (Brit. Med. Jour., 1922, 2, 905) described his usage in anesthe- 
tizing patients for cesarean section. He wishes to avoid the dangers 
to the fetus which result in the deep anesthetizing of the mother and 
he also wishes to spare the mother so much as possible. Whenever 
an operation is required he insists that a competent anesthetizer, 
especially trained, should administer the anesthetic. He believes 
that the disadvantage of ether is the fact that it leads to asphyxia in 
the infant when given to a surgical degree. Chloroform exerts its 
influence in such small quantity that surgical anesthesia is not reached, 
and hence its effect upon the fetus is very little. From his experience, 
Spencer has been led to omit hypodermic injections before cesarean 
section and to give the anesthetic to the patient while upon the operating 
table, and not in an adjoining room. Chloroform is then given and 
the child is rapidly delivered, usually in thirty or forty seconds from 
the commencing of the incision, and in his experience always breaths 
and cries at once. For the remainder of the operation ether is given, 
usually by the open method. If there is an unusual loss of blood, 
pituitrin is administered by hypodermic injection. Where the classic 
cesarean section is done before or soon after the onset of labor, the 
child is born free from asphyxia and cries at once. 


Is Interference Justifiable in Prolonged Labor?—Brck’s (Am. Jour. 
Obst. and Gynec., 1922, 4, 623) paper is based upon what he terms a 
“sense of security”’ obtained by the use of his two flap low incision 
cesarean section. If after prolonged labor a patient cannot deliver 
herself she can safely be delivered, the writer thinks, by this method. 
During a prolonged labor the patient is given as much rest as possible. 
Nourishment is administered freely. An abdominal binder is tightly 
applied so soon as the membranes rupture if the cervix is almost dilated. 
The patient is urged to make voluntary effort. Liberal doses of 
morphine are often given, and whenever the character of the con- 
tractions shows that the uterus is fatigued, sufficient morphine is 
given to stop the labor and allow the patient to sleep. In 1138 hospital 
confinements there were 79 long labors of whom 66 were delivered 
spontaneously. There were six forceps cases because of marked change 
in the fetal heart-rate or prolonged second stage. There were two 
breech extractions and five cesarean sections. These later were done 
in cases of relative disproportion where engagement failed after a 
thorough test of labor. The infant mortality was 7.6 per cent. One 
mother died on the third day after cesarean section. Of the entire 
series of 1138 deliveries the total infant mortality was 3 per cent, 
maternal mortality 1 in 569 cases. These results the writer considers 
satisfactory in comparison with those obtained by interference. For 
reasons which he does not state he believes that this method calls for 
considerable courage on the part of the attending obstetrician, and is 
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accompanied by considerable worry. If the writer has a “sense of 
security’ which he has obtained by the use of his two flap low incision 
cesarean section, why worry? [Reviewer]. 

Is the Usual Method of Preparing Patients for Delivery Beneficial 
or Necessary?—JouNnsTon and (Am. Jour. Obst. and Gynec., 
1922, 4, 645) have studied various types of labor, and compared results, 
not only of methods of preparation, but also of delivery. The writers 
believe that many factors play a part in the causation of morbidity 
in parturition, operative interference doubling the percentage. Regard- 
less of sterile gloves vaginal examination increases the danger to the 
patient. Catharsis and lacerations of the perineum do not influence 
the puerperal period. When the membranes rupture prematurely, 
it is not the length of time the uterus is drained, but other factors 
which cause morbidity. With a limited number of patients who had 
no routine preparation, better results were obtained than among those 
who had. It is suggested that picric acid as an antiseptic is better 
than iodine and other antiseptics in use. The strength employed 
is not mentioned. 

Rigidity and Stenosis of the Cervix Complicating Labor.— iru 
(Zentralbl. f. Gynil:., 1922, 46, 1671) in his practice, observed a boy aged 
two, who had upon the head an area 2 or 3 cm. wide, white in color and 
without hair, and resembling a scar, which was two fingers’ breadth 
above the ear. This scar could be pushed over the cranial bone and 
was adherent in one point near the forehead. Immediately after the 
birth of the child there had been a very considerable tumor upon the 
head, which resulted in gangrene of the skin, and from this gangrene 
had resulted the scar in question. The cause of this scar and gangrene 
had been birth pressure from the extraordinary rigidity and tightness 
of the cervix at the time of the child’s birth 
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Treatment of Uterine Cancer.—Whenever the subject of the treat- 
ment of uterine cancer is under discussion, it is noticeable that there 
is a distinct plane of cleavage between the classical gynecologists and 
the radiologists, the former preferring operation at any hazard, the 
latter blinded by the wonderful results which have been accomplished 
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by radium under proper conditions. The rank outsider, in his search 
for the latest information, does not know which camp to follow. Under 
such circumstances, it is a professional blessing that there are a few 
men who are as well trained on the one side as on the other and whose 
opinions, therefore, are unbiassed, but based upon actual clinical experi- 
ence with both methods of treatment. One of the foremost men of 
this type is Scumitz (Northwest Med., 1923, 22, 77), who divides uterine 
carcinoma into five groups: Group 1: The localized carcinoma; the 
neoplasm is clearly confined to the uterus after a physical examination. 
Group 2: The borderline carcinoma; it is doubtful after a physical 
examination whether the neoplasm is still confined to the uterus or 
has begun to invade the neighboring tissues, organs or regional lymph 
nodes. Group 3: The clearly inoperable carcinoma, in which an inva- 
sion of the neighboring tissues and organs or regional lymph nodes 
can be demonstrated. Group 4: The advanced carcinoma character- 
ized by a “frozen pelvis,” a marked cachexia or distant metastases. 
Group 5: The complicated carcinoma; the cancer may be limited to 
the uterus, but grave constitutional diseases exist. A localized cervi- 
cal carcinoma can be safely eradicated by an abdominal or vaginal 
panhysterectomy. The abdominal operation is preferable and after 
opening the abdominal cavity we should proceed at once to the regional 
lymph nodes and adnexa. If they are found to be infiltrated, it is 
useless to proceed with the panhysterectomy, but the operation should 
be simply exploratory. If an abdominal operation is difficult of execu- 
tion on account of extreme obesity or mild forms of heart and kidney 
disease, then the vaginal procedure must be chosen, although it is not 
possible to explore the pelvic organs as satisfactorily as through an 
abdominal incision. The Wertheim extended radical abdominal pan- 
hysterectomy has a high primary operative mortality, varying from 
15 to 25 per cent. It is difficult of execution, accidents are frequent, 
such as vesical fistule and injuries to the ureters and rectum. The 
advantages claimed for it as to permanent cures are lost by the high 
primary mortality and, therefore, it can never find a place in our 
clinics. The accidents during the operation, the primary mortality 
and the percentage of recurrences increase rapidly if we subject border- 
line cases to surgical eradication. The possibilities of totally eradicat- 
ing all carcinoma elements are improbable and infinitesimal. Opera- 
tive procedures applied to such cancers have tended to discredit sur- 
gery, consequently the laity and the general practitioner have realized 
this state of affairs and hesitate to recommend or to resort to surgical 
treatment, even if the disease could be successfully eradicated thereby. 
Confidence of the medical profession and the laity in the surgical 
treatment can only be reéstablished by an honest adherence to the one 
indication for surgical treatment of cancer of the cervix—it must be 
clearly localized within the uterus. Carcinomata of Groups 2 to 5, 
therefore, contraindicate surgical removal. Unfortunately, the num- 
ber of malignant neoplasms of these groups form the larger percentage 
of cancers entering our clinics, the percentage being as high as 80 to 
90. The success of radiation therapy depends upon the solution of 
the problem that a dose of rays must be applied to the deeply seated 
cervical cancer which will kill it without permanently traumatizing 
the neighboring healthy tissues and organs, as the bladder, the rec- 
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tum and bowels. This can be accomplished by the newer technic 
of radiation therapy for deeply seated malignancies. Of 109 cervical 
cancers which the author treated between 1914 and 1917, 12 are alive 
and well. If we subtract the recurrent cases that were operated upon 
and later on came for treatment of recurrence, namely 31, and the 
advanced cases, numbering 19, which are treated only palliatively, 
as they cannot be treated by any known methods of treatment; then 
there are 59 cases of cervical carcinomata of Groups 1, 2 and 3 with 
11 cures, that is, 18.75 per cent. However, if we consider only those 
cases that possibly would come under the category of surgical statis- 
tics, 7. e., Groups 1 and 2, we have 14 cases with 6 five-year cures, or 
42.85 per cent. Subjecting the statistical results to a minute study, 
we are at once surprised at the poor results obtained in the last two 
groups, namely, the advanced and the recurrent cases. Indeed, it is 
a fact that radiations will cause only a temporary alleviation of the 
symptoms of the cases in these groups. At times we may observe 
a case that appears to be subjectively and anatomically relieved, but 
this relief lasts only for a short while. We also must be careful in 
the application of the rays in the cases belonging to this group, as 
otherwise the toxemia caused by the rays may be so severe as to kill 
the patient. The natural power of resistance to the toxemia is so 
weakened that the patient can no longer activate sufficient defensive 
force to tide her safely over the period of reaction. Hence, in this 
class of cases we attempt to relieve the symptoms by a small dose of 
radium of about 600 to 1000 me. hours. Should the regional lymph 
nodes be involved, and the vaginal fornices and surrounding tissues 
be free of any recurrence, then the application of a full dose of roent- 
gen-rays is indicated. We often read the statement that, whenever 
possible, radiation treatment should be combined with surgical pro- 
cedures, instituted either preceding or following the application of 
the rays. The author is of the opinion that such procedures do not 
benefit the patient; on the contrary, she invariably becomes refractory 
to the rays or has an early recurrence. He also warns against a repe- 
tition of the radiation treatment, since, if it has been correctly applied 
as regards dose and technic, a second application cannot improve the 
results of the first treatment. The effects of the radiation upon the 
tissue wear off very slowly, so that from nine to eighteen months pass 
by before the normal and diseased tissues have completely recovered 
from the injuries of the first radiation. In answer to the question of 
whether surgical treatment of a localized cervical carcinoma should be 
preceded or followed by radiation, the author states that this is unneces- 
sary if the case was truly early and localized. Should the surgeon be 
in doubt as to the total eradication of the cancer cell elements, then 
a course of ray treatments should follow, which must be as intense as 
if the operation had not been performed. The uterine body is replaced 
by a phantom uterus made of Bakelite, which is inserted between the 
folds of the broad ligament by removing the row of sutures closing the 
vaginal roof. Without the use of the phantoms, we cannot apply a 
dose of gamma rays which would suffice to enhance the action of the 
roentgen-rays. 
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Rocky Mountain Spotted Fever: Infectivity of Fasting and Recently 
Fed Ticks.—Spencer and Parker (Pub. Health Rep., 1923, 38, 333) 
show the fallacy of depending upon tick-feeding experiments to deter- 
mine the infectivity of ticks and suggest a combination of feeding and 
inoculation. Feeding on a healthy animal apparently has the quality 
of reactivating the dormant virus in an infected tick. It is suggested 
that the work may explain why so few human infections occur, that is, 
the ticks may be removed before reactivation. It may also indicate 
that in time the virus may die out in the ticks. 


A Toxin-producing Anaérobe Isolated Principally from Fly Larve. — 
Benotson (Pub. Health Rep., 1923, 38, 340) shows that the botulinus 
group is made up of at least three types based upon immunity tests, 
though but two are known to be pathogenic for man; the third probably 
is toxic for fowls. The cultural and immunological relations do nct 
necessarily run parallel. 


The Effect of Vaccinia upon Leprosy.—Hasse_tine (Pub. Health 
Rep., 1923, 38, 1) found that in a considerable percentage of cases, 
lepers reacted to vaccinia by developing a rash in the form of red, 
infiltrated areas, which declined with the decline of the vaccinia. 
Desquamation of epidermis followed in some cases. Constitutional 
symptoms were observed, such as chilliness, fever, malaise. Nodular 
leprosy and the mixed varieties show the peculiar manifestations, 
anesthetic cases being little affected. 

Eight Years of Epidemic Poliomyelitis in Montana.—Siprry (Public 
Health Rep., 1923, 38, 135) presents the following conclusions based 
upon eight years’ experience: (1) The study of poliomyelitis in Mon- 
tana indicates that the disease does not originate without previous 
contact with infected individuals. These infected persons may be 
only: (a) Immune carriers; (b) sufferers of mild or abortive attacks; or 
(c) recognized cases. (2) With the exception of a few cases in isolated 
rural areas, outbreaks tend to occur along principal interstate and 
intrastate travel routes. (3) Considerable distances between Montana 
cities afford some natural protection against rapid spread of the disease. 
(4) Without large, congested population centers, little opportunity is 
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afforded for acquisition of immunity by contact with mild infections. 
Rapid spread and a fatality rate higher than usual may ordinarily 
be expected in isolated communities when infection is introduced. 
(5) Isolation or quarantine control measures are clearly ineffective 
without a common knowledge of the importance of recognition of the 
mild and abortive type cases. (6) The value of antipoliomyelitic 
serum is regarded as neither proved nor unproved. Its use appears to 
to be without harmful results, of possible advantage and apparently 
worthy of further administration and study. 


The Trachoma Problem in the State of Minnesota.—C Lark (Pub. 
Health Rep., 1923, 38, 383) reports that in 1912-1913, 1 case of trachoma 
was found to 640 white population and 1 among each 7 of Indian 
population. The incidence in Indian day schools was 10.48 per cent 
and in boarding schools 23.86 per cent. In 18 per cent of the cases 
there was marked injury to vision. In public schools and state insti- 
tutions the incidence was very low. A more recent survey, December, 
1922: Though the figures are not so large, it is believed that the 
latter survey shows an increased menace in many places and some new 
foci. In general, it is believed that the disease is fairly well circum- 
scribed. The following recommendations are made: (1) An educa- 
tional campaign should be inaugurated properly to inform the citizens 
of the state of the injurious effect of trachoma on vision, its curability 
and the methods of prevention and control. (2) The regulations of the 
State Board of Health mandatorily requiring notification of trachoma 
should be more strictly enforced, and a strong attempt should be 
made to enlist the codperation of the physicians of infected districts 
in detecting existing cases and in eliminating foci of infection. (3) A 
detailed trachoma survey of the entire Indian population of the state 
should be made, including isolated Indian bands, for the purpose of 
locating every infected Indian within the state, with the view of secur- 
ing proper care of and attention to individual cases and of preventing 
the further spread of the disease. (4) A careful examination should 
be made of every child enrolled in the public schools contiguous to 
the Indian reservation and in those at the different mining locations 
in the state, and the name and address of every infected child should 
be recorded and certified to the State Board of Health for such action 
as may be necessary for the ultimate elimination of this disease from 
the school population and the homes of these districts. (5) A com- 
plete examination of the eyes of every inmate confined in or attending 
a state institution should be made to detect cases of trachoma for the 
purpose of ensuring prompt and adequate treatment. (6) A mobile 
trachoma unit should be organized at state expense and authorized to 
travel to infected points for the purpose of giving necessary treatment 
and familiarizing the local physicians with the most recent and effec-. 
tive methods of cure. (7) Arrangements should be perfected whereby 
certain hospitals located at strategic points from the standpoint of 
trachoma prevalence, may be utilized, at state expense when necessary, 
for the hospitalization of infected cases requiring hospital treatment 
occurring in the white population. (8) In order more effectively to 
eliminate trachoma in the district formerly comprising the White 
Earth Indian Reservation, a hospital should be operated by the state 
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at some readily accessible point in this district for the proper manage- 
ment of all trachoma cases found among the former wards of the 
Government. (9) A coéperative arrangement should be entered into 
with the United States Office of Indian Affairs for the purpose of 
enforcing measures necessary for the control of trachoma among that 
portion of the Indian population of the state remaining under Govern- 
ment guardianship; otherwise, owing to improved facilities for inter- 
communication, the elimination from the non-reservation population 
will be greatly complicated, if not impossible. 


A Preliminary Report on the Use of Creosote Oil as a Mosquito 
Repellent.—CooG ie (Pub. Health Rep., 1923, 38, 443) gives the fol- 
lowing as a summary of his observations: “These observations 
indicate that creosote oil, when applied to the walls and ceilings of 
certain houses, in the quantity of 1 gallon to 420 square feet, will 
noticeably repel anopheline mosquitoes. The duration of its effec- 
tiveness is yet to be determined. Observations made of certain of 
the creosoted houses ten weeks after the creosote had been applied 
seem to indicate that the creosote oil was still effective. It appears 
the creosote oil as a mosquito repellent is particularly applicable to 
and desirable for use in houses of poor construction, where screening 
and other antimosquito measures cannot be effectively employed. 
Apparently colored people who commonly live in houses of this type 
in the southern states do not object to the application of creosote oil 
in the quantities employed in these observations. Unquestionably 
it is less objectionable than the smudges of rags, leather and feathers, 

so universally used by these people to keep the mosquitoes away while 

they secure a few hours’ sleep. Apparently, the employment of 

creosote oil in the quantity and manner indicated above is perfectly 

safe. No ill-effects were noted upon any of those who slept in the 
rooms subsequent to the application of creosote oil. One observation 
seems to indicate that creosote may be used to prevent mosquitoes 
from laying eggs in water barrels.” 


Dried Milk Powder in Infant Feeding.—C Lark and CoLuins (Pub. 
Health Rep., 1922, 37, 2415) found the milk prepared from dried milk 
powder was quite satisfactory for infant feeding. Neither scurvy 
nor rickets seemed to follow the use of the preparation and the general 
results from the point of view of nutrition were good. This work con- 
firms the impression gained earlier on less adequate data. 


Notice to Contributors.—All communications intended for insertion in the 
? Original Department of this JouRNAL are received only with the distinct under- 
slanding that they are contributed exclusively to this JoURNAL. 
Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JourNAL, will be translated at its expense. 
A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 
All communications should be addressed to— 
Dr. Joun H. Musser, Jr., 262 8. 21st Street, Philadelphia, Pa., U.S. A. 
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Bincer and Abdominal Supporter 


(Patented) 


For! Men, Women and Children 


For Ptosis, Hernia, Pregnancy, Obesity, 

Relaxed Sacro-iliac Articulations, Floating 

Kidney, High and Low Operations, etc. 
Ask for 36-page Illustrated Folder 


Mail orders filled at Philadelphia only— 
within 24 hours 


Katherine L. Storm, M.D. 
Originator, Patentee, Owner and Maker 
1701 DIAMOND ST. PHILADELPHIA 
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ELECTRIC COMPANY 

ANNOUNCES 
A New 

SHOCK-PROOF 


Fracture Unit 


With Oil-immersed 
X-Ray Tube 


Write for Details 


2750 Superior Ave., Cleveland, O. 


MANUFACTURERS 


1923 Series, No. 8 
The Potter 


The Skill 
of the 
Master Grafisman_ 


The Potter’s Art is one of 
the oldest in existence, ex- 
tending beyond the dawn of 
history. Lovely vases and ex- 

uisite bowls were fashioned 

y Egyptian potters 2000 years 
before Moses was born. To 
the Chinese is credited the 
discovery of the finest clay for 
making pottery - Kaolin, which 
takes its name from Kao-lin, 
meaning “white hill,” also 
known as China Clay. 


The production of high-grade pottery in Europe dates 
from 1710, when a Dresden chemist named Bottger dis- 
covered that Kaolin was needed to make fine ware, and 
founded the industry which has made Dresden famous. 


Just as the proper kind of clay, thrown on a wheel by 
the skill of an expert potter, becomes an object of rare 
beauty and utility, so the right kind of Digitalis, as grown 
at Foxglove Farm, in the favorable soil and climate of 
Minnesota, by Upsher Smith—a Master-Craftsman— 
occupies @ unique place in the armamentarium of the 


P ysician. Owing to meticulous care in manufacture 
e Tincture and Capsules of Upsher Smith’s Digitalis are 
vays dependable. 


lor facts about Digitalis and trial package, write 


Upsher Smith, Inc. 


720 Washington Avr., gE. Minneapolis, Minn. 


~ 
In Bronchitis 


and Tuberculosis 


Calcreose is particularly suitable as an 
adjunct to other r 


Calcreose contains in loose chemical com- 
bination approximately equal parts of 
creosote and lime. 


Calcreose has all the pharmacological 
activity of creosote but does not cause any 
untoward effect on the gastro-intestinal 
tract, therefore Calcreose may be taken in 
comparatively large doses for long periods 
of time. 


Sample on request. 


The Maltbie Chemical Co. 


Newark, New Jersey. 
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LOESERS INTRAVENOUS SOLUTION 


HAVE MADE 


\ 
4 CERTIFIED \ 
SAFE PRACTICAL 
Uae” Every intravenous solution bearing the \ | 
name ‘‘Loeser’s’” has progressed under a \) 
\ 
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i Rigid chemical and physical tests control v 
\f the absolute purity and uniformity. Every Ni 
solution is physiologically tested on animals Ve ° 
Mf 
i at many times the human dose, insuring the é 
~ absolute accuracy of certified solutions. ; 
A Loeser’s Intravenous Solutions 
iN “The Standard” | \ 
Controlled by chemical, physical and animal tests 
iN Clinical Reports, Reprints, Price List 
and ! 


The ‘Journal of Intravenous Therapy” 
AN will be sent to any physician on request 


York Intravenous Laboratory 
\ 100 West 21st Street 
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Your Patients Are | 
Just As Human 


HAT is it speeds you up 

inthe bath? The thought 
of the bacon and eggs—or the 
aroma of rich, steaming 
Coffee? 


And home for lunch after a 
strenuous morning—what 
gives more zest to the meal 
than Coffee? 

As to the evening meal— 
you’d consider it incomplete 
without the final touch be- 
stowed by Coffee! 

Has it hurt you? Has Coffee 
really harmed you? Of course 
not, or your balanced judg- 
ment would have banished the 


_ steaming cup long ago from its 


welcome place beside your 
plate—after you had con- 
vinced yourself that Coffee 
was to blame for any discom- 


fort—and only after convic- 
tion! 


Your patients are just as 


human as you. They like Cof- 
fee. It is the preferred bever- 
age of most Americans. Its 
aroma excites appetite—a 
most important factor in the 
management of every case. Its 
peristaltic action is favorable. 


Moreover, ‘“‘caffeine may 
slow and steady a weak heart 
by stimulation of the vagus 
center, and thus may strength- 
en the heart,” says Dr. Oliver 
T. Osborne, Professor of 
Therapeutics at Yale Univer- 
sity, in his book on Therapeu- 
tics. And, further on, ‘‘it 
should be remembered that caf- 
feine is as well administered 
in the form of strong coffee as 
in any other.” 


Why treat your patients 
other than you yourself would 
wish to be treated? Why dis- 
regard Coffee as a_ possible 
therapeutic aid? 


Joint Coffee Trade Publicity Committee, 64 Water Street, New York, N. Y. 
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RABIES VACCINE— 
The Factor of Safety 


ABIES VACCINE (Cumming), P. D. & Co., contains no 

living virus. All risk of precipitating an attack of hydro- 
phobia by the use of the vaccine is thereby obviated. With the 
original Pasteur preparation certain precautions must be observed 
if risk of infection is to be avoided. 


The safety and efficiency of the Cumming modification of the 
original process has been amply demonstrated by its employment 
in over five thousand cases. Paralysis or other untoward result 
has never been observed following this treatment. 


The sterility and safety of Rabies Vaccine, P. D. & Co., is 
secured by dialyzing a 1% suspension of rabic brain tissue (from 
rabbits dying of rabies induced by an injection of fixed virus) 
against running distilled water, the infectivity of the virus being 
thus destroyed without impairing the specific activity of the 


product. 


The innocuousness of the finished material is then demonstrated 
by the injection of a given quantity beneath the dura of rabbits 


and subcutaneously in guinea pigs and mice. Sterility tests are 


likewise made, to insure freedom from bacteria. The product is 


standardized by weight so that 2 cc of suspension (the contents 


of one of the syringe containers) will contain sufficient material 


for one injection (one dose) for an adult. 


PARKE, DAVIS & COMPANY 


DETROIT, MICHIGAN 
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rQVWE REPUTATION AND INTEGRITY of the manu- 
facturer is the physician’s only guarantee of reliability | 
of those organotherapeutic products for which there is no | 


chemical or biological assay. Every manufacturing process 
and all our product is supervised by our Analytical and 
Research Department. When prescribing 


ORGANOTHERAPEUTIC | 
PRODUCTS 


insure constancy and reliability of action by specifying 


W. CARNRICK CO.” 
Single Gland Products 


Ovary Thymus 
Thyroid Mammary 
Pituitary—Entire Prostate 
Pituitary—Anterior Orchic 
Pituitary— Posterior Parathyroid 
Suprarenal Pancreas 
Corpus Luteum Pineal 
Spleen Placenta 


Special facilities for the manufacture of physicians’ special 
formulae. Our Physicians’ Service Department is 
maintained for coéperating with physicians 
in the problems of organotherapy 


G. W. CARNRICK CO. 
417-421 CANAL STREET NEW YORK, N.Y. 
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HE MOUTH THROAT 
A CLEAN HEALTHY 
CONDITION 4 


NEW BOOKS ON TUBERCULOSIS 


A complete reference library, which, in the light of present knowledge, answers 
every question on tuberculosis problems. 


REST AND OTHER THINGS ENVIRONMENT AND RESISTANCE 
By ALLEN K. KRAUSE, A.M., M.D. By ALLEN K. KRAUSE, A.M., M.D. 
Cloth, semiflexible, 164 pages Cloth, semiflexible, 144 pages 


$1.50 United States, Canada $1.50 United States, Canada 
$1.60 Other Countries $1.60 Other Countries 


TUBERCLE BACILLUS INFECTION and TUBERCULOSIS in MAN and ANIMALS 
By ALBERT CALMETTE, Pasteur Institute, Paris 
Cloth, gold stamped, 714 pages, 31 figures, 25 colored plates, indexed 


$8.00 United States, Canada, Cuba, Mexico 
$8.50 Other Countries 


CHEMISTRY OF TUBERCULOSIS THE TUBERCULOSIS WORKER 
By WELLS, DeWITT and LONG By PHILLIP P. JACOBS, Ph.D. 
Cloth, gold stamped, 438 pages Cloth, gold stamped, 325 pages 


$5.00 United States, Canada, Cuba, Mexico $3.00 United States, Canada, Cuba, Mexico 
$5.50 Other Countries $3.50 Other Countries 


ORDER FROM YOUR BOOKSELLER OR FROM THE PUBLISHERS 


WILLIAMS & WILKINS COMPANY, Bocksendyournais Baltimore, Md. 
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Hess — Premature and Congenitally Diseased Infants 


‘o is the first definite collection of material on the care of the prematur 
born. Devoted to a thorough consideration of the needs and care not o1\\ 
of infants born three or four weeks before term but also those born possibly 
term, or very nearly so, but for various reasons weaklings and hence classe 1s 
cases of Congenital Disease or Debility. Part I takes up Classification, Etioloyy, 
Physiology (characteristics of different organs, skeletal development, etc.), ai 
Pathology. Part II considers Nursing and Feeding Care (Prenatal Care of t\\« 
Mother, The Nursing Proper), Wet Nursing, Daily Routine, Methods of Feedin., 
Incubators, etc. Part III discusses diseases of the Respiratory and Gastry- 
intestinal Tracts, the Nervous System, the Liver, the Peritoneum, etc., ai| 
Hernia, Sepsis, Syphilis, Tuberculosis, Rachitis, Spasmophilia, Anemia, et, 
Part IV is given over to Prognosis, Mortality and The Future Development. 


By JULIUS H. HESS, M.D. Professor and Head of the Division of Pediatrics, University o/ 
Illinois; Chief of Pediatric Staff, Cook County Hospital, etc., Chicago; Member of Advisory 
Children’s Bureau, Department of Labor, Washington, D. C. Octavo, 397 pages with \+° 
illustrations, Cloth, $5.50, net. 


Coakley —Diseases of the Nose and Throat 


New (6th) Edition 
Hees PURE CLINICAL VALUE, for poaetienl, succinct information this manual equals 


texts two and three times its size. Each chapter and paragraph has received careful atten- 

tion, and many additions and changes have been made. Particularly is attention directed 
to the new chapter upon Diskases OF THE NASAL VESTIBULE, and to the additional articles upon 
Sinusitis 1N CHILDREN—VINCENT’S ANGINA—PARAPHARYNGEAL Apscess and the Direct 
IXAMINATION OF THE Upper Air AND Foop Passages. The special chapter devoted to Turn,- 
peutics has been materially revised to present the newer remedies and the improved application 
of the older ones. Here will be found a classification of drugs according to their ee actions 
and a number of useful prescriptions, together with indications for their employment. Refer- 
ences to these additional sania have been indicated by heavier type in the Index under thc 
treatment of each disease, a feature adding greatly to the book’s value. 


A number of additional illustrations have been supplied, and many of the old pictures have 
been replaced by better ones. Particular mention may be made of those illustrating the later 
technic employed by the author in TonsitLEcromy and its complications, as well as others o! 
recently devised instruments that have been found useful. 


This work provides a compact manual answering the needs of both students and practitioners 
To meet the demands of the student special attention has been given to the practical features vi! 
Examination, Diacnosis and Treatment. The importance of an accurate appreciation of the 
appearances found on examination cannot be overestimated, and emphasis is laid upon the phase 
of instruction. Nor have the added advantage of microscopical and bacteriological examinatior 
we 1 a for upon the combined information afforded by all of these, a correct diagnosis 
will depend. 


From the multiplicity of medicinal and operative measures Dr. Coakley has selected those 
which practical experience has proven the best. He gives full details for the benefit of those who 
have not had the advantage of personal, clinical instruction. 


By CORNELIUS G. COAKLEY, A.M., M.D., F.A.C.S., Professor of Laryngology and Otology, Colles: 
of Physicians and Surgeons, Columbia University; Attending Surgeon, Bellevue Hospital, in Chary: 
of Laryngological ane Otological Service; Consulting Laryngologist and Otologist to the Presby- 
terian Hospital. 12mo, 664 pages with 145 engravings and 7 colored plates’ Cloth, $4.25, net. 
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Three GREAT Books 
on Tuberculosis 


Pulmonary Tuberculosis 


This is the text the Surgeon General's 
Office of the Army selected during the 
War. Now we have a New (3rd) Edi- 
tion, embodying everything learned 
since the War. Preéminently the book 
for the Physician. Based on a clinical 
experience of over 20 years with tuber- 
culosis. Particular stress is laid on home 
treatment, as the majority of T. B. vic- 
tims must be treated there. 


By Maurice Fisupera, M.D., Clinical 
Professor of Medicine, University and 
Bellevue Hospital Medical College, etc. 
Octavo, 891 pages, with 157 illustrations. 

Cloth, $8.50 net 


Rules for Recovery from 
Pulmonary Tuberculosis 


Without question the most famous and 
most helpful text for the Patient. By a 
leading authority who tells, in simple 
words, just what the patient, and those 
attending him, should know to speed 
recover Every T. B. patient and 
nurse should have it. 


By Lawrason Brown, M.D., of Saranac 
Lake, N. Y. New (4th) edition. 
Cloth, $1.50, net 


Tuberculosis and the Community 


The only book publifhed so far that 
deals purely with Tuberculosis as it 
affects the Community as a whole. It 
is, therefore, of the utmost importance 
and value to all engaged or interested in 
any phase of Public Health work or 
Preventive Medicine in general. Physi- 
cians will like it both for their own use 
and to put into their patients’ hands. 
Especially does it commend itself to 
Tuberculosis Associations, Dispensaries, 
Health Officers, Public Health and Red 
Cross Nurses, Hygienists and Sani- 
tarians. 


By Joun B. Hawes, 2d, M.D., Director, 
Clinie for Pulmonary Diseases; Massa- 
chusetts General Hospital; Consultant 
in Diseases of the Lungs, New England 
District U. 8S. Veterans Bureau, etc. 
12mo, 168 pages. Cloth, $1.75, net 


New (4th) Edition 


Just Ready 


JELLIFFE and WHITE 


Diseases of the 


NERVOUS SYSTEM 


A TEXTBOOK OF NEUROLOGY AND 
PSYCHIATRY 


Octavo, 1119 pages, with 475 illustrations and 


13 colored plates. Cloth, $9.50, net 


ROUGHT thoroughly up to date, the 

lessons of the World War in all fields 

of neuro-psychiatry have been exhaust- 
ively considered. 


Consideration of the neurology of the 
viscera has been greatly enlarged. Here 
lies, the authors believe, the key to the 
understanding of the major problems of 
medicine and surgery, especially in their 
beginnings. 


The endocrinopathies and their relation 
to constitutional disease are exhaustively 
treated. The chapters on Disorders of 
Sensation and Motion have been thor- 
oughly revised. The chapters on the 
Neuroses, Psychoneuroses and Psychoses 
have been rewritten and revised. 


No other work of its scope and detail 
is available in any language. The Bos- 
ton Medical and Surgical Journal says— 
‘the most complete text-book on nervous and 
mental diseases available in English.”’ 


By SMITH ELY JELLIFFE, M.D., formerly Pro- 
fessor of Psychiatry, Fordham University, and 
Adjunct Professor of Diseases of the Mind and 
Nervous System, New York Post-Graduate Med- 
ical School and Hospital; Manzging Editor, 
Journal of Nervous and Mental Disease; and 
WILLIAM A. WHITE, M.D., Superintendent of 
St. Elizabeth’s Hospital, Washington, D. C., 
Lecturer in Psychiatry, U. S. Army and Navy 
Medical Schools, etc. 
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Nutrition & Clinical Dietetics <A"? 


*O EMINENT an authority as Dr. Percy G. STILEs, in reviewing the second edition, said 
“The scope of the volume is widely inclusive. To approximate its contents elsewhere several | 
would have to be assembled."’ The book has won universal recognition as an authority. 


1 


illu 


IRS 


The daily increasing interest on the part of the public in Dietetics and its Relation to Hea\t) 
should make this new and enlarged edition doubly welcome to the Medical and Nursing prolcs 
sions. The whole book has been thoroughly revised. The chapter on Vitamins has been 
written, and a table of relative distribution of vitamins in the various foods included. 


The discussion of the feeding of children over two years of age, has been enlarged to include (\y 
results of the recent critical survey by Hott and Faves of the food requirements of children. | 
the pédiatric section, besides a general revision, the chapter on Rickets has been entirely rewritten 
to conform to the more recent discoveries in connection with this disease. There is also a discu 

sion of VON PrreueEtT’s method of feeding by ‘‘nems," instead of calories, developed during t!\ 
World War, particularly as applicable to feeding large numbers of children. 


By HERBERT S, CARTER, M.A., M.D., Assistant Clinical Professor of Medicine, Colum|ia 
University; Consulting Physician to the Presbyterian Hospital, Lincoln Hospital, Skin and 
Cancer Hospital, New York; PAUL E. HOWE, M.A., Pa.D.; Associate Rockefeller Institute 
for Medical Research; formerly Assistant Professor of Biological Chemistry, Columbia ni 
versity, New York; Officer in Charge of Laboratory of Nutrition, Army Medical School, Wash- 
ington, D. C.; and HOWARD H. MASON, A.B., M.D., Associate in Diseases of Children, 
Columbia University, New York; Visiting Physician, Children’s Service, Presbyterian Hospital, 
New York. Octavo, 731 pages. Cloth, $7.50, net. 


PRACTICAL LOCAL ANESTHESIA 


and Its Surgical Technic—FARR 


HIS TRULY GREAT BOOK definitely teaches a successful working technic in Local 
Anesthesia. It holds for the purchaser a two-fold advantage. The author's experience 
has not been limited to one field alone. On the contrary, not only gave his original work an 
success in the field of Local Anesthesia won him wide repute, but his extensive operative experi- 
ence, with many thousands of cases, stamps him as a aster Surgeon. 


Herein lies the great practical value of this book to the general surgeon. The author sees 
both sides of each case, the anesthetic and the surgical, and knows from experience the variou- 
problems to be met. Hence his book is not a mere academic discussion of Anesthesia, to the 
exclusion of all other clinical factors, but a clear-cut exposition of Local Anesthesia as actual!) 
applied in modern surgical procedures. 


In each given condition, Dr. Farr is in a position to advise with authority as to the mos! 
efficient use of Local Anesthesia, the type of operation, and, what is more, the actual operat 
technic in many cases. This is most important, because the method of o erating has a great 
deal to do with the success of any surgical procedure under local anesthesia. Hence man) 
points in surgical technic have been described in detail. Numerous Case Reports show thi 
feasibility of performing the various types of operation under Local Anesthesia. Illustration 
have been most generously used and portray not only the practical technic in anesthesia bu! 
also the actual operations. ° 


By ROBERT EMMETT FARR, M.D., F.A.C.S., Minneapolis, Minnesota. 


Large Octavo, 529 pages with 219 engravings (mostly original) and 16 colored plates 
Cloth, $8.00, net 
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WICGERS on Modern Aspects of 
The Circulation in Health & Disease 


“HE only monograph on the subject in existence. Completely 
revised and containing substantially twice as many pages and 
illustrations as the first edition. 


Important Features of the New (2d) Edition 


@ The chapter on Circulatory Failure and Surgical Shock contains a 
critical review of the vast amount of work done during the war both in 
laboratories and on the battle field. The causation of shock ‘themes’ 
are reviewed and critically analyzed. 

@ Incorporation of new work on “Irritable Heart and Functional Dis- 
orders of the Heart”’ as developed during recent war. 

@ Importance of Barometric Pressure on Circulation, 7.e¢., relation to 
Aviation. 

@ Recent developments as to the part played by Capillaries and Venules. 
@ New work on the Nature of Auricular Fibrillation ‘s digested and 
clarified. 

@ Complete and detailed exposition of electrocardiography—methods. 
interpretations, etc. More details are actually given in this chapter than 
in entire books devoted to the subject. 

g@ Addition of the following important new chapters—The Efficiency and 


Adaptability of the Heart—The Vascular Control of the Circulation— 
The Principles and Practice of Optical Registration—The Functional 


Disturbances of the Heart—The Dynamic Consequences of Arrhythmias 
and Chronic Heart Disease. 


The first section presents the most modern conceptions as to how the circula- 
tion is maintained in health. This is of fundamental importance. Furthermore 
many of our current views must be revised. 


The second section deals with the various instruments and procedures which 
are available for studying the circulation of man. Its purpose is more far-reaching 
than to serve as a mere catalogue of apparatus or a chronicle of “ procedures”’ 
and “‘interpretations.”’ It attempts, above all, to place a correct valuation upon 
different forms of apparatus and to point out their limitations and errors. 


The third section correlates the data obtained by experimental investigation 
of abnormal conditions in the laboratory with the results derived from the 
application of instrumental methods at the bedside and then relates these, in 
turn, with the simpler signs and symptoms of the clinic. Careful study has 
shown that such a comparison of different procedures nowise diminishes the 
value of simple diagnostic criteria, but, on the contrary, often gives them an 
added significance or a clearer meaning. 


lhe author’s investigations on the circulation, covering a period of nineteen 
years, enable him to speak with authority. 
By CARL J. WIGGERS, M.D., Professor of Physiology in the School of Medicine 
of Western Reserve University, Cleveland. New (2d) Edition. Octavo, 
062 pages, with 204 engravings. Cloth, $7.50, net. 


106-08 Sansom St. LEA & FEBIGER PHILADELPHIA 


4 
id 
ks 
the 
In 
en 
the 
1a 
ind 
ute 
ni 
en, 
il, 
cal 
nce 
PCS 
JUS 
the 
lly 
DSI 
we 
ny 
he 
ns 
| 
A 
31 


New Books by Leading Clinicians 


Vaughan and Burnham Minor Surgery 


By Cotin VAuGHAN, M.D., Director and 
Visiting Surgeon, Beekman Street Hospital; 
Consulting Surgeon, Workers’ Health Bureau; 
Former Visiting Surgeon, Bellevue Hospital and 
Chief of Vanderbilt Surgical Clinic, ete., and 
ATHEL CAMPBELL BURNHAM, M.D., Colonel, 
U. S. Army; in charge of Medical Department 
of Red Cross in Poland; Attending Surgeon, 
Volunteer Hospital; Former Instructor in 
Surgery, Polyclinic Hospital, etc. Octavo, 627 
pages and 459 illustrations. Cloth, $7.75 net. 


Wharton— Minor Surgery 

New (9th) Edition 
By Henry R. Wuarton, M.D., Consulting 
Surgeon to the Presbyterian, the Children’s, 
St. Christopher’s and the Bryn Mawr Hospitals, 


and Girard College, etc., Philadelphia. 12mo, 
647 pages, with 450 illustrations. Cloth, $4.00 net. 


MacKee—X-rays and Radium in the 
Treatment of Diseases of the Skin 


By GeorGe Mit_er MacKeeg, M.D., Assistant 
Professor of Dermatology and Syphilology, 
College of Physicians and Surgeons, Columbia 
University; Consulting Dermatologist and 
Syphilologist, St. Vincent’s Hospital, New York, 
etc. Octavo, 602 pages, with 250 engravings and 
22 charts. Cloth, $9.00 net. 


Coakley— Diseases of Nose and Throat 

New (6th) Edition 
By Corne.ius G. CoaKkLey, M.D., Professor of 
Laryngology and Otology in the College of 
Physicians and Surgeons, Columbia University; 
Attending Surgeon, Bellevue Hospital, in charge 
of Laryngological and Otological Service, etc., 
New York. 12mo, 664 pages, with 145 engrav- 
ings and 7 colored plates. Cloth, $4.25 net. 


Collins— Evolution of the Human Eye 
By E. TREACHER COLLINs, F.R.C.S., Consulting 
Surgeon, Royal London Ophthalmic Hospital 
(Moorfields); Consulting Ophthalmic Surgeon, 
Charing Cross Hospital. 12mo, 108 pages, with 
25 illustrations and a colored frontispiece. 
Cloth, $1.75 net. 


Crotti Thyroid and Thymus New 
By Anpré Crotti, M.D., F.A.CS., 
Professor of Clinical Surgery and A 
Professor of Anatomy, Ohio State Universi: 
Surgeon to Grant and Children’s Ho 
Columbus, Ohio. Imperial octavo, 775 
with 105 engravings and 39 colored plat 
Half Morrocco de Luxe, $15 


Ormsby—Diseases of the Skin. 
(New (2d) | 

By Ottver S. Ormssy, M.D., Professor « 
Head of the Department of Skin and Vene: 
Diseases, Rush Medical College; Dermato!ogis 
to the Presbyterian and Saint Anthony’s | los; 
tals, Chicago, etc. Octavo, 1166 pages and 4/ 
engravings and 4 colored plates. Cloth, $10.())) ne! 


Jelliffe and White—Diseases of the 
Nervous System New (4th) Editioy 
By SMITH Evy JELLIFFE, M.D., formerly Adjun 
Professor of Diseases of the Mind and Nervous 
System, New York Post-Graduate Medi 
School and Hospital, etc.; and A 
Wuite, M.D., Superintendent, Governme: 
Hospital for the Insane, Washington, L). | 
Octavo, 1108 pages, with 475 engravings and | 
plates. Cloth, $9.51) net 


Simon—Clinical Diagnosis New (10th) 
By CHARLEs E. Simon, B.A., M.D., Lectur 
in Medical Zodlogy, School of Hygiene an 
Public Health, Johns Hopkins University; for 
merly Professor of Clinical Pathology an 
Physiological Chemistry, University of Maryan 
Medical School and the College of Physicians 
and Surgeons, Baltimore, Maryland. Oc! 
1125 pages, with 233 engravings and 23 plates. 
Cloth, $9.00 net 


Cummer— Clinical Laboratory Methods 
By CLypE LotrripGe CumMEr, Pu.B., M.D., 
Associate Professor of Clinical Pathology, \\ est 
ern Reserve University; Director of Medici 
and Visiting Physician, St. John’s Hospit. 
Director of Laboratories, St. Alexis Hosyital, 
etc., Cleveland. Octavo, 484 pages, with 13! 
engravings and 8 plates. Cloth, $5.50 
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New Books by Leading Clinicians 


Pola: -Manual of Gynecology New (2d) Ed. 


By Joun O. Potax, M.Sc., M.D., F.A.C.S., 
Prof -sor of Obstetrics and Gynecology, Long 
island College Hospital; Professor of Obstetrics 
the Dartmouth Medical School; Gynecologist 
1) the Jewish Hospital; Consulting Gynecologist 
1) the Bushwick, Coney Island, Deaconess’, 
nd Williamsburgh Hospitals, Brooklyn, and 
ie |'cople’s Hospital, New York. Octavo, 396 
iges, with 189 engravings and 10 colored plates. 

Cloth, $4.50 net. 


Fishberg— Pulmonary Tuberculosis 

New (8d) Edition 
MaurRICE FisHBerG, M.D., Clinical Pro- 
ssor of Medicine, University and Bellevue 
jospital Medical College; Chief of the Tuber- 
ulosis Service, Montefiore Hospital for Chronic 
jiseases, and of Bedford Hills Sanatorium for 
neipient Tuberculosis. Octavo, 891 pages, with 
79 engravings and 28 plates. Cloth, $8.50 net. 


MacLean— Diagnosis and Treatment of 
Renal Disease 


iy MacLean, M.D., D.Sc., Professor of 
Medicine, University of London, and Director 
{ the Medical Clinics, St. Thomas’s Hospital, 
tc., ete. 12mo, 102 pages. Cloth, $2.00 net. 


Aaron— Diseases of the Digestive Organs 
New (8d) Edition 

iy CHARLES D, Aaron, Sc.D., M.D., Professor 
Gastro-enterology and Dietetics in the 
Detroit College of Medicine and Surgery; Con- 
iting Gastro-enterologist to Harper Hospital. 
‘lavo, 904 pages, 164 engravings, 48 roentgeno- 
rams and 18 colored plates Cloth, $10.00 net. 


Kanavel—Infections of the Hand 


hy ALLEN B. KANAVEL, M.D., Professor of Sur- 
very, Northwestern University; Attending Sur- 
con, Wesley and Cook County Hospitals, 
(hicago. Octavo, 500 pages, with 186 illustrations. 
\ew(4th) Edition Cloth, $5.50 net. 


Brown—Rules for Recovery from Pul- 
monary Tuberculosis New (4th) Edition 


LAwWRASON Brown, M.D., Saranac Lake, 
\. YY. 12mo, 217 pages. Cloth, $1.50 net. 


Hawes—Tuberculosis and the 
Community 

By Joun B. Hawes, 2d, M.D., Boston, Mass. 

12mo, 168 pages. Cloth, $1.76 net. 


Scheppegrell—Hayfever and Asthma 

By Wo. SCHEPPEGRELL, A.M., M.D., President, 
American Hayfever Prevention Association; 
Chief of Hayfever Clinic, Charity Hospital, 
New Orleans. 12mo, 274 pages, with 107 engrav- 
ings and 1 colored plate. Cloth, $2.75 net. 


Hess—Premature and Congenitally 
Diseased Infants 

By Jutius H. Hess, M.D., Professor and Head 
of the Division of Pediatrics, University of 
Illinois; Chief of Pediatric Staff, Cook County 
Hospital, etc., Chicago; Member of Advisory 
Board, Children’s Bureau, Department of 
Labor, Washington, D. C. Octavo, 397 pages, 
with 189 illustrations. Cloth, $5.50 net. 


Thom — Syphilis 

By Burton Peter M.D., Visiting 

Syphilologist to the Hospitals of the Depart- 

ment of Correction, Welfare Island, New York 

City. Octavo, 525 pages, with 6 engravings. 
Cloth, $5.50 net. 


Kendall—Bacteriology § New (2d) Edition 
By Artuur I. KEnpALL, Pu.D., Dr.P.H., Pro- 
fessor of Bacteriology in the Northwestern 
University Medical School, Chicago, Illinois. 
Octavo, 680 pages, with 99 engravings and 8 
colored plates. Cloth, $6.00 net. 


Hare— Practical -Therapeutics 

New (18th) Edition 
By Hopart Amory Hare, B.Sc., M.D., Pro- 
fessor of Therapeutics, Materia Medica and 
Diagnosis in the Jefferson Medical College of 
Philadelphia. Octavo, 1038 pages, with 144 
engravings and 6 plates. Cloth, $6.50 net. 


Craig—Nerve Exhaustion 

By Maurice Craic, C.B.E., M.D. (Cantab.), 

F.R.C.P. (Lond.), Physician for and Lecturer 

in Psychological Medicine, Guy's Hospital; late 

Examiner in Diploma for Psychological Medi- 

cine, Cambridge University. 12mo, 148 pages. 
Cloth, $2.25 net. 
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For Nervous and Sleepless Patients 


ADALIN 


Quiets restlessness and induces sleep in the average case, safely and sy 
agreeably. Hy 
E. 
Where a stronger effect is required Me 
Sp 
Art 
ADALIN-LUMINAL TABLETS Wi 
(Adalin, 5 gr., Luminal, % gr.) M: 

have been found to meet the requirements of efficiency and prompt- 
ness of action, without depression. Ar 
To 

Literature on request 
WINTHROP CHEMICAL COMPANY, Inc., 16-22 Hudson St., New York, N. Y. 
Ka 
WINTHROP PRODUCTS 

High Standards 
Be 

Non-Surgical Drainage of the Gall Tract 
Al 
HE “Lyon Method” for the last three years has been one of the most widely and critically Ar 
discussed medical procedures. Today, however, the accumulating evidence and authority Ay 


seems unquestionably in its favor. For the first time we have a complete and authoritative 
exposition of this method and its full technic in book form. For this work over 200,000 items have 
been tabulated covering the study of 1,104 patients with a total number of drainages amounting 
to 7,593. The final ten chapters are given over to Case Reports, each case chosen for some striking 
and illustrative point. These reports also convincingly demonstrate the results secured. 
Non-surgical gall-tract drainage is shown to be equally of value to the surgeon and to the 
physician. This method of attacking the diagnostic and therapeutic problems of gall-tract dis- 
ease is a distinct step forward. It makes possible an earlier and more complete recognition o! 
gastro-intestinal or gall-tract disease and will often detect pathological physiology, the forerunner 
of actual disease. It also makes possible a systematic and practical study of the gastro-intestina! 
tract as a whole. 


The surgeon will be materially aided in diagnosis and, judiciously applied preoperatively and M 
postoperatively, it will secure for the patient a much better chance of recovery from the operative ; 
procedure and without danger of subsequent relapse. Many patients who have had multiple H 
gall-tract operations, and for whom all surgical resources have been exhausted, have been restore: H 
to health by utilizing this method. In the treatment of various diseases of the liver itself it has N 
opened up an entirely new field of usefulness which has most promising future prospects. N 

This is one of the most important medical books for the great body of general practitioners P. 
issued in recent years. The value of a method, both diagnostic and therapeutic, is obvious, all the S\ 
more so when it is utilized for perhaps the largest class of patients of general practitioners, name!) Q, 
the chronic intestinal invalids. Qi) 
By B. B. VINCENT LYON, A.B., M.D., Chief of Clinic, Gastro-intestinal Department of the Jefferson v 

Hospital; Associate in Medicine in the Jefferson Medical College; Attending Physician (formerly q 

Pathologist) to the Methodist Episcopal Hospital, Philadelphia. \ 


Octavo, 640 pages with 175 engravings and 10 colored plates (almost entirely original) 
Cloth, $10.00 net 
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INDEX TO ADVERTISERS 


TO OUR SUBSCRIBERS—only ethical products of the highest quality can be 
ad\ertised in this Journal. The firms listed below merit your full confidence, all are 
rec gnized leaders in their fields. Will you kindly mention Tae Journat when 


sally 
rity 
tive 


wriiing them? Thank you. 
Apparatus and Instruments 


(Colori 


t H. yt ters, 
Microscopes, Sterilizers, Bacteriological Supples, etc.) 


Bausch & Lomb Co 

Castle, Wilmot, Co 

FP. Greiner & Co 

Hynson, Westeott & Dunning 


Spencer Lens Co 
Arthur H. Thomas Co 
Wilmot Castle Co 


Max Wocher and Son Co......... 2d Cover ; 
. Radium Emanation Corp 


Basal Metabolism Apparatus 


Arthur H. Thomas Co 
Toledo Technical Appliance Co 


Binders, Supporters, etc. 
Katherine L. Storm, M.D 


Blood Pressure Apparatus 


Biologicals, Drugs and Pharmaceuticals 


Abbott Laboratories 
Arlington Chemical Co 
Armour & Co 


Foods, Beverages, etc. 


Chicago Dietetic Supply House 
Farwell & Rhi 


Products Co 
Lister Bros., Inc 
Mellin’s Food Co 


Resorts and Hotels 
Battle Creek Sanitarium 
Glen Springs 


Sutures and Ligatures 


Armour & Co 
Davis & Geck, Inc 


Syringes, Needles and Thermometers 
Becton, Dickinson & Co 


X-Ray Apparatus, Tubes, etc. 


Engeln Electric Co 
Victor X-Ray Corp 


Bilhuber, Ine 


Caleo Chemical Co 


ting 


king - W. Carnrick Co Miscellaneous 

the lairchild Bros. & Foster Colgate & Co 

dis- Hoffmann-LaRoche Chemical Works... Kalak Water Co 

n ol Hynson, Westcott & Dunning Lea & Febiger 34 

ner Lavoris Chemical Co Williams & Wilkins 

inal Eli Lilly & Co 

Maltbie Chemical Co 

tive 

has T Taliquist | Color chart, 150 test 
New York Intravenous Hemoglobin papers, in book form. 

ners arke, Davis & Co Scal “Makes hemoglobin estima- 


tion as easy as feeling the 
pulse.”—Cabot. 

The color chart is by T. W. 
Tallquist, and has his trade 
mark on inner margin. Sole 
agent for U. 8. and Can. 


EDWARD PENNOGK 


Sta. B., Philadelphia 
Dealers Supplied 


= chering & Glatz, Inc 
tel) hieffelin & Co 
Siarp & Dohme 
rson Usher Smith, Inc 
Suith, Kline & French 
\\inthrop Chemical Co 


Electrocardiographs 
Conbridge & Paul Instr. Co 


oe ortick’s Malted Milk Co............. 6 
ase 
— Becton, Dickinson & Co.............. 36 
36 
$1.75 
35 
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B-D PRODUCTS 


cMade for the Profession 


WASHING ELASTIC 
RESTORES WITHOUT 
ELASTICITY RUBBER 


BANDAGE 


Ace Bandages due to their construction are particularly adapted 
for the prevention and treatment of athletic injuries and have 
been adopted as standard by the U.S. Navy, Physieal Directors 
of the leading Colleges and numerous Athletic Associations. 


Ace Bandages are indicated in the treatment 
of varicose veins, sprains, strains, disloca- 
tions, ulcers, swelling and weak joints; for 
abdominal, breast and fracture support, 
and to relieve strain in severe cases of 
whooping cough. 


Sample swatch and informative literature 
furnished upon request. 


2, 214, 3, 34, 4, 5, 6, 8 inches wide 


Supplied Through Dealers 


BECTON, DICKINSON & CO. 


RUTHERFORD, N. J. 


Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes; Sphygmomanometers and Spinal Manometers 
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